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Ready Soon! 1951 CURRENT THERAPY 


This is the third in a series of annual volumes on 
today’s best treatments. Thousands of osteopathic 
physicians used the 1949 and 1950 editions with 
pleasure and profit: the new 195] Current Therapy 
will prove even more satisfying. 


Here’s how the book works. A Board of 12 Editorial 
Consultants selected 267 American doctors to con- 
tribute articles—each of the contributors is using, in 
the opinion of the Board, the best treatment avail- 
able now for a certain disease. Each contributor 
then wrote, especially for Current Therapy, a com- 
plete but concise description of the therapeutic 
method in employing. That’s why we say that 1951 
Current Therapy gives you the best treatment known 


W.B. SAUNDERS COMPANY ° 


to medical science today for every disease your'e 
likely to encounter. 


36 of the recommended treatments are completely 
new this year and many more have been significant- 
ly changed since last year. All in all, then, for about 
5 out of every 10 common disorders there is a newer 
and better treatment available this year than there 
was last year. And 195] Current Therapy is the 
book that gives you all these new treatments, as well 
as the long-established methods. 

By 267 American Authorities selected by a Board of 12 Editorial Con- 
sultants. 


Edited by Howarp F. Conn, M.D., 700 pages, 8”x11”. $10.00. New. 
Use SAUNDERS Order Form on Page 37 


West Washington Square, Philadelphia 5 
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| we {| Benat Drops keep growing youngsters 
healthy—strong 


Benat Drops help infants and children to keep pace 
with rapid development. 

Benat Drops are a palatable nutritional Vitamin B 
supplement, especially rich in Vitamin By». 

Benat Drops are provided in a pleasant-tasting vehicle 
readily miscible with milk, formulae, fruit juices, 
cereals and other foods. 


Formula 


Each 0.6 cc. or 10 minims contain: 

Vitamin B,2—Crystalline . 

Thiamine Hydrochloride . 

Ribofavin ..... 

d-Pantothenyl Alcohol . . . 

Pyridoxine 

Alcohol 

How Supplied: Bottles “ 30 ce. (1 Ul fluid ounce) with calibrated 


dropper. Benat containing B,2 also available in Tablets and 
Injectosols. 


Kasdon, S.C. and Cornell, E. L.: Vitamin B Complex in Neonatal 
Feeding. Am. J. Obst. & Gynec. 56:853-860, 1948. 

Wetzel, N. C.; Fargo, W. C.; Smith, 1. H. and Helikson, J.: Growth 
Failure in School Children as Associated with Vitamin By Deficiency 
—Response to Oral Therapy. Science 110:651-653, 1949. 


The National Drug Company Philadelphia 44, Pa. 
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A January, 1951, Publication 


PROGRESSIVE ITS 


TECHNIC 
RESISTANCE AND 
MEDICAL 
EXERCISE APPLICATION 


AND 


Clinical Professor of Medicine 
and Chief of Physical Medicine, 


Massachusetts General Hospital Harvard Medical School 


With Foreword by 
JOSEPH S. BARR, M.D. 
Head of Dept. of Orthopedic Surgery, 
Massachusetts General Hospital 


- 


This new manual for physicians, surgeons and physical therapists 
presents the physiological basis for and the technic for the thera- 
peutic exercise of muscles to restore them to maximum functional 
efficiency. It applies such corrective exercises to the aftercare of 
fractures; other injuries of muscles, bones and joints; and the after- 
care of orthopedic surgical patients. 


It describes in detail its particular value in the treatment of polio- 
myelitis and in chronic neurological disorders such as multiple sclero- 
sis, Parkinson’s disease and hemiplegia. 


It discusses the highly satisfactory results which have followed use 
of such exercise in the rehabilitation of arthritic patients, and in 
treating industrial injuries as well as athletic injuries. 


The numerous drawings and photographs of specific exercises serve 
as a working manual for technicians. All technics are illustrated 
and described. 


CONTENTS 


Preface — Foreword (by Joseph S. Barr, M.D.) — Introduction — Physiology — (by 
Frances A. Hellebrandt, M.D., Med. Coll. of Va.) — Principles — Techniques — 
Fractures — Knees (by Francis E. West, M.D., Univ. of Cal.) — Hips — Neurological 
Conditions — Medical Conditions — Adolescents (by J. Roswell Gallagher, M.D., 
Phillips Academy, Andover, Mass.) — Index. 


225 Pages. 100 Illustrations. Publ. Jan. 1951 $5.00 Postpaid. 


Order Through Booksellers or 


APPLETON -CENTURY -CROFTS, INC. 
35 West 32nd Street, New York 1, N. Y. 


ARTHUR L. WATKINS, M.D. 


. 


PLEASE MENTION THE JOURNAL WHEN WRITING TO ADVERTISERS 


TYPICAL average compo- 


sition of drained contents 


Total solids 30.6% 
Protein 28.3% 
Fat 0.75% 
Cholesterol 07% 
Sodium 70 mg.% 
lodine 17 meg.% 
Fluorine 20 ppm 
Riboflavin 116 meg.% 
Niacin 13.7 mg.% 
Animal Protein 

Factor B}2 12 meg.% 


(122 calories 
per 100 grams) 
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Here is a high-protein food that will do much to correct the deadly 
“menu monotony” of many restricted diets. 


And, if the anorexia of a patient can, in any degree, be alleviated by the 
tempting flavor of DIETETIC TUNA, a highly valuable food will 
have been added to the diet. 


Protein comprises about 92% of the total solids of DIETETIC TUNA 
...a well proportioned combination of the essential amino acids. 


With a fat content of less than 1%, DIETETIC TUNA is a valuable 
adjunct to diets for weight reduction. 


In addition, its low-salt and low-cholesterol content makes it extremely 
desirable for many other uses in dietotherapy. 


There are many ways of serving DIETETIC TUNA... both Hot and Cold. 


WELL PROPORTIONED 


combination of all 
essential amino acids 


(Values given as 

percent of protein) 
Arginine 
Histidine 
Isoleucine 
Leucine 
Lysine 
Methionine 
Phenylalanine 
Threonine 
Tryptophan 
Valine 


A request on professional stationery 


will bring samples and bulletins. 
| OW | 
FOODS And 


ADDED OR SALT - 


DIETETIC PACK TUNA 


VAN CAMP LABORATORIES « Division of Von Camp Sea Food Co., Inc., Terminal Island, Californic 
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,* United States Naval Medical School 


inaugurated and carried to completion 
a project unique in American Medicine 
—that of providing physicians and allied 
workers in the field with a standard of 
comparison for the study and interpre- 


tation of TOSS and microscopic 


h : : Planned to meet the most rigid specifications in 
pat O OIC n IN?s. every detail of its execution, this undertaking neces- 
sitated years of work and the cooperation and skilled 

endeavors of a group St ts, each 

contributing his special personal skill. . - Another 

the s ction ofthis ork 


F tha . t as access to a large store of pathologic cabaalel. 
pr tiie the «Pa a rtment of the Nav al Me dical 
rom as OJEC comes School, the Armed Forces Institute of Pathology, 
and Johns 1s 
Hospi vital s as 
COLOR ATLAS PATHOLOGY 
sources. Othe 
factors 
a volume unlike anythang «mes: sve 
pathology artments, supervision of ‘ae 
actual printing by specialists. 
The descriptive text opposite each illustr megan in- 
ever before published cludes all the significant cli ical deta, The 
ny is honore d to ha the 
re ng Coton Arta sors THOL- 


560 pages —$20.00— published 950. 


Published and Distributed by J. B. LIPPINCOTT COMPANY, PHILADELPHIA 
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CAMP Scientific Support Fitting Courses stress the im- shown a group of fitters being instructed in the practical 
portance not only of theor but also the practical appli- fitting of a patient (pendulous figure type) with a Camp 
cation of knowledge in clinical “workshops.” Above is orthopedic back brace. 


A BASIC CAMAP CREDO 
“Education before Sales’’ 


‘‘How skilled is the fitter 
who assumes the duty of 
carrying out my instruc- 
tions when I prescribe a 
scientific support?’’ 


Every physician is justified in asking that question. 


This year will mark the 23rd annual series of Camp Scientific 
Support Fitting Courses under medical supervision. Beginning 
in New York City, they will be held in principal cities through- 
out the nation. Estimated enrollment will include over a thou- 
sand representatives from reliable stores in all parts of the 
country. These courses are conducted by our Training Director, 
Medical Director, Designer and a staff of registered nurses. In 
addition to the formal sessions the nurses are constantly instruct- 
ing smaller groups and individuals in countless other cities. 


Since 1929 we have trained more than 16,000 fitters in the 


Camp Scientific Supports ave sold United States and Canada. Thee is why Camp research, Camp 
and fitted in reputable stores in your design and Camp craftsmanship can provide the ultimate in 
community. service to the patient. 


S. H. CAMP and COMPANY, JACKSON, MICHIGAN 


World’s Largest Manufacturers of Scientific Supports 
Offices in Néw York + Chicago + Windsor, Ontario + London, England 


6 
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SERVICE 


“American” 


SMALL INSTRUMENT 


are automatically burn-out-proof .. . another 
widely acclaimed feature that assures long, 
satisfactory life of the unit and constant pro- 
tection for immersed instruments. IF WATER 
BECOMES EXHAUSTED beyond a critical level, 
permanent cut-off of electric current occurs 
automatically. Operation can only be resumed 
by replenishing water in the chamber and 
manually switching on current again. 


These superior Small Instrument Sterilizers are 
ultra modern in every detail ...designed and 
built to afford the precision performance pro- 
vided by large “American” hospital sterilizers 
used the world over. 


PORTABLE MODELS 
available in three practical sizes. 


SINGLE CABINET MODELS 
constructed in three practical styles. 


offering ideal facilities for centralizing and 
office or clinic Sterile Supply. 


ASK YOUR DEALER or write us for further information 


AMERICAN STERILIZER COMPANY 
Erie, Pennsylvania 


January, 1951 
& 
= 
| 
| 
= 
| 
| 
j 
: DOUBLE CABINET MODEL 
- 
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point of departure 
for special 


Dryco is not only the point of departure for 
almost every type of infant formula—it is also S 
in itself a valuable food for special cases. 
Dryco assures ample protein intake while its 
low fat ratio and moderate carbohydrate 
content minimize digestive disturbances. 


The applicability of the Dryco formula is 

strikingly seen in an observation by Pitt: “The 

majority of cases of infant diarrhea, seen 3 

in private practice, are of such nature that a 
changing the formula to one of low fat and 

low carbohydrate is all that is necessary to 


correct the condition...” Dryco is specifically D r C 0° 
recommended for use in these cases.* 


In addition to formula flexibility, Dryco 
offers other advantages. 


Dryco’s special drying process makes it more : 
easily digested by certain infants than the a versatile 
fresh milk from which it is made. It supplies 

more minerals, particularly more calcium, base 
than a corresponding formula of whole milk, 
plus 2500 U.S.P. units of vitamin A and for 
400 U.S.P. units of vitamin D per reconstituted 
quart. Only vitamin C need be added. Each 
tablespoonful supplies 31’ calories. Readily 
reconstituted in cold or warm water. 

Available at pharmacies in 1 and 2% Ib. cans. 


* Pitt, C.K.: The Art and Science of Artificial Infant 
Feeding, J.M. Asso. Ala. 19:101 (Oct.) 1949. 


“Custom” 


formulation 


The Prescription Products Division, The Borden Company 
350 Madison Avenue, New York 17, New York 
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Cortcipty contains Chlo 
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Coricidin seems to be the most efficient drug 
=. | | 
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Milk-to-drink that is 
SAFE, SIMPLE, THRIFTY 


As a physician, you know what a mother sometimes fails 
to realize ... that Pet Evaporated Milk, the same good 
milk that nourishes her child so well in infancy, is » 
good milk to drink all through life . . . that Pet Milk’s 
usefulness extends far beyond bottle-feeding days! 


Infants under your care who have grown strong and 
sturdy on Pet Milk are accustomed to this good milk 
... to its taste and nutriment! When weaned from 
bottle to cup, they readily accept Pet Milk diluted with 
water as delicious milk to drink .. . the same form and 
flavor they've always known. 


There is this important fact, too: Pet Milk costs much 
less, generally, than any other form of milk... so that 
even the poorest families can give their children 
adequate amounts of good milk! 


And it’s easy to prepare! Just pour a tall can of Pet 
Milk into a quart jar, add water to almost full, and chill 
to refreshing beverage temperature. 


Yes, when mothers ask that familiar question, “When dol 
change my baby to regular milk?” the wise answer is, “et 
Milk és milk—safe, convenient, economical milk! Thou- 
sands of children thrive on it long after weaning! Keep 
your child on Pet Milk through a// his growing years!” 


PET MILK COMPANY 
1464-A Arcade Building, St. Louis 1, Missouri 
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*Trademark of Kremers-Urban Co. 


Please send me: 
Professional sample vial of 5 cc. without cost or obligation. 
30-cc. vials of PHYATROMINE @ $6.30 per vial. 
Boxes of 25 l-cc. ampuls @ $6.30 per box. 


(Quantity prices on request) c.o.p. C] 


BOX 2038 


MILWAUKEE 1, 
WISCONSIN 


of wmusct® pom 
patent pendine 
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Every year, it requires over 400,000 pounds of vitamin- 


rich, mineral-laden fruits and vegetables—cultivated on 


especially fertilized soils—to provide the healthful con- 


centrate which is the basis of the Vitaminerals’ formulae. 


Practitioners who prefer natural aids specify Vita- 
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Vitaminerals, Ince. 
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Dosage 


/ 


will produce optimal clinical results ~ - 


At 
Afcet Hedeime 


dinner 
2 2 mg- 


The dosage schedule shown above is designed to produce optimal clinical results 
with Veriloid. Dosage is increased as indicated, to a point where an acceptable 
drop in tension is recorded. It is important to determine the dosage requirement 
of each individual, since the therapeutic need varies from patient to patient. 


Veriloid should be taken preferably with or immediately after meals and at 
bedtime, but never more often than at 4-hour intervals. Experience has shown that 
the average patient responds best to a daily dose of 10 to 12 mg. When an 
acceptable drop in pressure has been obtained without side effects, the dosage 
level at that point is considered the maintenance dose. 

Veriloid, representing the active hypotensive ester alkaloids of Veratrum 
viride, is biologically standardized in mammals for uniform hypotensive activity. 
It is available on prescription only through all pharmacies in 1.0, 2.0 and 3.0 
mg. tablets. Literature on request. 

*Trade Mark of Riker Laboratories, Inc. 


RIKER LABORATORIES, INC. + 8480 BEVERLY BLVD., LOS ANGELES 48, CALIF. 


13 
preakfast juach 
ist day of treatment amg mg- 
\ ard day of treatment 3 mg- 2 mg- amg. > mg: 
| 6th day of treatment 3 mg- 3, mg- 3 mg- 3 mg- 
| oth day of treatment > mg- ? 4 mg- 
\ 2th day of treatment 4 mg- 4 mg- 4 mg- 4 mg- 
day of treatment smg 475 
_ isth day of treatment 5 mg- 5 mg- 5 mg- 5 mg- 
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Clay Adams 


Animal-tested Polyethylene Tubing 
Simplifies Intravenous Therapy Procedures 


Greater comfort to the patient, plus elimination 
of repeated venipuncture and dangerous tissue 
reactions, is now assured in intravenous ther- 
apy by using Clay-Adams animal-tested poly- 
ethylene tubing. | 

When using polyethylene tubing, which is 
soft, pliable and chemically inert, there is no 
danger of vein puncture and the patient’s arm 
need not be immobilized. Hence patient dis- 
comfort is minimized. 

Need for repeated venipunctures is also elim- 
inated. Polyethylene tubing may be left in the 
vein and seals readily at the touch of a match 
flame. Should the need for additional infusions 
arise, the heat seal is cut off and additional 
fluids introduced without further puncture. 

Polyethylene tubing is introduced into a vein 
via the lumen of a needle. Once inserted, the 
needle is withdrawn and the tubing fastened in 
place with a strip of adhesive tape. Because 
Clay-Adams polyethylene tubing is animal 
tested to eliminate tissue reaction, it has been 


left in place as an in-dwelling catheter for as 
long as two weeks. 

Polyethylene tubing is also finding wide ac- 
ceptance in all procedures where in-dwelling 
catheters and cannulas are called for or would 
be advantageous, such as: caudal and spinal 
analgesia, drainage tubes, and a variety of ex- 
perimental work. 

Clay-Adams animal-tested polyethylene tub- 
ing comes in twenty-three tube sizes; different 
sized Luer-Lok couplers for coupling tubing to 
syringe are also available. 


MEDICHROME SLIDE 


CLAY-ADAMS CO. inc. New Tork 
=D 


Regardless of your specialty, chances are that 
Clay-Adams probably has a Medichrome series 
to cover your field of interest. To mention only 
a few of the more than forty series available, 
there are Medichromes covering various aspects 
of the following specialties: clinical pathology, 


Available for Most Medical Specialties 


surgery, dermatology, gynecology, ophthalmol- 
ogy, urology, pediatrics. Subjects are covered 
from nursing as well as medical phases. 

Medichromes are prepared from original 
normal and pathological specimens, microscopic 
and gross, under the guidance of a recognized 
authority in each field. 


SPECIAL LITERATURE AVAILABLE 


Detailed descriptions on the following may be ob- 
tained from Clay-Adams on request by number: 


Rust Inhibiting Germicide 0... (503) 
Polyethylene Tubing & Accessories .................. (447 B) 
Kahn Trigger Cannula Outfit 2... (466) 
(339 ML) 
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FOR THE BIOLOGICAL 
AND MEDICAL 
SCIENCES 


New Rust Inhibiting Germicide 
Resists Rust, Film Formation 
on Instruments and Appliances 


RIG concentrate, a new rust inhibiting germi- 
cide for the cold disinfection of medical instru- 
ments and appliances, protects costly instru- 
ments from rust or film even after six months’ 
immersion in RIG, tests reveal. Photomicro- 
graphs below show the pitting and loss of cut- 
ting edge of a scalpel left in a germicide without 
rust inhibiting features (left), and absence of 
such damage from a scalpel left in RIG (right). 


Ordinary Germicide RIG 


Concentrated in 10 ml. ampules, each ampule 
of RIG diluted with soft or hard water, makes 
one quart of highly potent germicide. Germi- 
cidal and rust inhibiting features of RIG are 
retained until solution is discarded. RIG is also 
available in pint cans for hospital use. . 

RIG is colorless, odorless and stable, and con- 
tains no mercury, phenol or formalin. RIG may 
be safely used on metal, rubber, plastic or glass 
instruments and appliances. 


(You may tc interested. 


@ Determination of the VPRC (Volume 
Packed Red Cells) for the Wintrobe Sedi- 
mentation Test with the Adams Safety 
Head Centrifuge (Model CT-1002) was 
found to be 50% more efficient than the 
conventional free-swinging type operating 
at the same speed. 

@ Small size 1%” Dieffenbach Serrefines, 
favored by experimental biologists for an- 

\ imal surgery, are again available. a 


Versatile Cannula Outfit Adaptable 
to Many Gynecological Procedures 


The new versatile self-retaining Kahn Uterine 
Trigger Cannula Outfit, complete with inter- 
changeable tips, is well-suited for many gyne- 
cological surgical procedures. It has found wide 
acceptance for tubal insufflation, uterosalpin- 
gography, hysterometry, endometrial biopsy. 

Basically the outfit consists of a universal 
trigger handle, an improved style traction tenac- 
ulum and a series of interchangeable tips. 

Cannula and tenaculum of the Kahn Trigger 
Cannula Outfit are engaged by a trigger device, 
permitting one-hand control and simultaneous 
“push” and “pull” on cannula and tenaculum. 
The uterus is not displaced: the two opposing 
forces are synchronized and balanced. The tenac- 
ulum is designed to minimize danger of a tear 
through the cervix. 


Clay-Adams Company, Inc. 141 EAST 25TH STREET, NEW YORK 10, N. Y. 


CLAY-ADAMS PRODUCTS DESCRIBED ON THESE PAGES ARE AVAILABLE FROM LOCAL SURGICAL SUPPLY DEALERS 
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Now PROOE... in an instant, Doctor, 
PHILIP MORRIS are LESS IRRITATING 


Just Make This Simple Test: 


2 


... light up a 
PuHiLip Morris 


Take a puff—DON’T INHALE. Just 
s-l-o-w-l-y let the smoke come through your 
nose. Easy, isn't it? AND NOW... 


... light up your present brand 


DON’T INHALE. Just take a puff and 
s-l-o-w-l-y let the smoke come through your 
nose. Notice that bite, that sting? Quite a 
difference from PHILIP MorRIs! 


Journal A.O.A, 
January, 1951 


YES, your own personal experience confirms the results of the clinical and 
laboratory tests.* With proof so conclusive, would it not be good practice to suggest 
PHILIP Morris to your patients who smoke? 


PHILIP MORRIS 


Philip Morris & Co., Ltd., Inc. 
100 Park Avenue, New York 17, N. Y. 


*Proc. Soc. Exp. Biol. and Med., 1934, 32, 241-245; N. Y. State Journ. Med., Vol. 35, 6-1-35, No. 11, 590-592; 
Laryngoscope, Feb. 1935, Vol. XLV, No. 2, 149-154; Laryngoscope, Jan. 1937, Vol. XLVII, No. 1, 58-60 
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Evaluation of 
Bulk Laxatives, Incl 
Sodium Carboxy™ 


FORM 
— — 
capsule form easier to take Capsule preaks dow? quickly; 
unlike tablet, cause® no feeling of atickines® in throat. Easier 
smaller dosage—2 capsules 3 times daily at firse 
Later 1 oF 2 capsules daily. 
More effective — Superior? proved poth im clinical and 
ix Low in cost PATIENTS / = 
x 
rophilic Properties °f Available at 
uding the New Agent, 
yleellulose,” Blythe, harma 
Rudolph ich, John and Tut- All P cies 
; iy hill, Harlan L., Scientific Edition, Journal 


ost products containing B12 
use either crystalline Biz 
or Bi2 concentrate... 


The Stuart Hematinic. 


with Folic Acid and B-12 
gives all the advantages 


wof both types of Biz... 


Plus Acid 


* Fepfous Gluconate (for greater tolerance 
an@ utilization) 

* Truly therapeutic amounts of 
B Complex and C 

* Liver fraction (from natural B Complex) 


* Copper 

Tablet form which disintegrates 
gradually in stomach releasing iron 

Re ematinic at a desirable rate 


* Low cost to patient 


TRON (Ferrous Gluconate 

OPPER Copper 
OMPLEN ine liver frat” 
VITAMIN 


ial 
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“In addition to the relief of hot 
flashes and other undesirable 
symptoms (of the climacteric), 
a feeling of well-being or tonic ef- 


“All patients (53) described a 
sense of well-being” following 


fect was frequently noted” after “Premarin” therapy for meno- 
administration of “Premarin” pausal symptoms. 

Harding, F. E.: West. J. Surg. Obst. Neustaedter, T.: Am. J. Obst. & 

& Gynec. 52:31 (Jan.) 1944 Gynec. 46:530 (Oct.) 1943. 


SER 


elev 


“It (‘Premarin’) gives to the pa- “General tonic effects were note- 
tient a feeling of well-being” worthy and the greatest percent- 
Glass, S. J., and Rosenblum, G.: age of patients who expressed 


J. Clin. Endocrinol. 3:95 (Feb.) 1943 clear-cut preferences for any 


drug designated ‘Premarin?” 


Perloff, W. H.: Am. J. Obst. & 
Gynec. 58:684 (Oct.) 1949. 


the clinicians’ evidence 


Four potencies of “Premarin” 
permit flexibility of dosage: 2.5 
mg., 1.25 mg., 0.625 mg., and 
0.3 mg. tablets; also in liquid 
form, 0.625 mg. in each 4c. (1 
teaspoonful). 


of t 


other equine estrogens ...estradiol, 
equilin, equilenin, hippulin...are 


probably also a fe varying Estrogenic Substances (water-soluble) 
as water-soluble conju- also k as Conjugated Estr ( ) 


Ayerst, McKenna & Harrison Limited 
soa 22 East 40th Street, New York 16, N. Y. 
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Cozen— 


Office Orthopedics — 


By LEWIS COZEN, M.D., F.A.C.S. 


Attending Orthopedic Staff: The Orthopedic Hospital, Veteran's Hos- 

pital, Los Angeles County Hospital, Cedars of Lebanon Hospital; 

Assistant Professor of Orthopedic Surgery, College of Medical 
Evangelists, Los Angeles 


Many of the procedures which general practitioners 
can and should use in the office treatment of ortho- 
pedic cases are described clearly and concisely in 
this timely, how-to-do-it book. It is based on the 
author’s own clinical and teaching experience and 
contains little that has not been tested and proved 
effective in clinics and in private practice. Dr. 
Cozen describes first the materials used for proper 
treatment and then goes directly into therapy for 
specific conditions affecting all parts of the body of 
both adults and children. Full consideration is 
given to the shoulder, foot, calf, back, knees, wry 
neck, deformities, abnormalities, weakness and pain 
in the extremities, etc. Diagnosis is included wher- 
ever it is pertinent. A separate chapter tells how to 
examine orthopedic cases for the law court. Every 
one of the 156 splendid illustrations is original. 


New. 232 Pages. 156 Illustrations. $5.00. 


Washington Square 


ACTIVE INGREDIENTS 
Zine Chloride - Menthol 


Formaldehyde - Saccharine 
Oil Cinnamon - Oil Cloves 
Alcohol 5% 
Tangy 


Cinnamon - Clove 
Flavor 


THE LAVORIS COMPANY 


PLEASE MENTION THE JOURNAL WHEN WRITING TO ADVERTISERS 


LEA & FEBIGER 
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McManus — Medical 
Diseases of the Kidney 


By J. F. A. MCMANUS 
Associate Professor of Pathology, Department of Medicine, 
University of Virginia, Charlottesville, Va. 
Dr. McManus, a pathologist with a clinical outlook 
and a keen appreciation of physiological and 
chemical problems, presents a pictorial introduc- 
tion to the study of the diseased kidney. Funda- 
mental disease processes are stressed, always with 
the living patient in mind. Kidney diseases are dis- 
cussed under two main heads: Acute renal failure 
and chronic renal failure. These comprise the m.- 
jority of cases which clinicians and pathologisis 
encounter. A general picture of what happens to a 
kidney at time of injury is presented first, followed 
by detailed considerations of the pathologic condi- 
tions which develop as a result of the diseases and 
conditions discussed. There are 100 over-size photo- 
micrographs, most of them taken from sections 
prepared by the periodic acid-Schiff’s reagent techi- 
nique. 
176 Pages, 64,"x10” 

100 Illustrations and Frontispiece. $6.00. 


Philadelphia 6, Pa. 


The distinctive cleansing 
and invigorating action of 
Lavoris combined with its 
pleasant, refreshing taste, 
make it most welcome in 
the sickroom. 


MINNEAPOLIS 
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STAINLESS « GREASELESS ¢ VANISHING 


THE MODERN RUB-IN 


MINIT-RUB 


PRODUCT OF BRISTOL-MYERS 
19 WEST 50 STREET, NEW YORK 20, N. Y. 
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CEREAL LACTIC 
FOR COLONIC USE 


Cereal Lactic (Improved Vitamin) has proved 
itself very valuable in colonic work. Many Doc- 
tors report using a retention enema of Cereal Lac- 
tic and lactose (milk sugar) after the colonic 
irrigation. They tell of very successful treatments 
in cases of colitis, as well as in cases of excessive 
colonic fermentation. 


Although colonic troubles cover a varied field 
of pathology, many of these disorders will respond 
to Cereal Lactic (Improved Vitamin) in accori- 
ance with the type of disorder and length of tine 
involved. 


Auerbach plexus have undergone degeneration 4s 
No wn Two F OR MS the result of long established intestinal toxemia, ; 
results will be apparent after 


ae 2 this nerve supply has had time 
to recover. 


Physicians’ samples and com- 
plete information available up- 
on request. 


All over the country, thousands of physicians 
agree that both forms of Cereal Lactic effectively 


combat Gastro-intestinal disorders. Cereal Lactic 
in both forms has been prescribed over 10,000,000 
times by the profession . . . the true test of con- 
fidence. 


Cereal Lactic (Improved Vitamin) formula— 
serves effectively against gastro-intestinal disorders 
when hyperacidity and flatulence are not symp- 
toms. It supplies needed lactic acid organisms, 
vitamins as well as EIGHT essential enzymes. 


Cereal Lactic (Antacid and Adsorbent) formula 
— brings welcome relief to  gastro-intestinal 
sufferers when hyperacidity and flatulence are 
symptoms. 
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X-RAY PROBLEMS? 
Put your confidence in GE X-Ray! 


GENERAL ELECTRIC 
X-RAY CORPORATION 


Pal 
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Heres Why 


A-SIL is an outTsTANDING 


NEUTRALIZER and BUFFER 


CA- 


January, 


in EVERY respect. 


CA-MA-SIL IS UNEQUALED 
IN 


DUODENAL & GASTRIC ULCER 


THERAPY 


PRESCRIBED BY PHYSICIANS EVERYWHERE. 
Start the patient on 2 level teaspoonfuls in ¥% glass of 
water, preferably warm or hot, both before and after each 
meal and at bed-time—also between meals if necessary. 
PREGNANCY (NAUSEA) 
Where gastric hyperacidity is present, use one to three tea- 


spoonfuls (or more) in Yz glass of water upon retiring and 
before breakfast. 


NO UNDESIRED EFFECTS. 


Insoluble — produces no systemic alkalization — no 
acid rebound. 
Continued use entails no danger of: 
Alkalosis — Nutritional deficiency — Irritation or 
blockage of the intestinal tract—Anorexia. 


Study its factors, Doctor... 
FORMULA. 


A Special Magnesium Silicate (Not Trisilicate). 
Calcium Carbonate. 
Diammonium Hydrogen Phosphate. 
Peppermint Flavored. 
Saccharin. 
NO SODA—NO ALUMINUM HYDROXIDE 


PHARMACOLOGIC ACTION. 


Neutralizes 38 times its volume or 110 times its 
weight of N/10 HCl over a period of 3 hours. 


Affords symptomatic relief from stomach irritation, 
duodenal and gastric ulcer and hyperacid conditions 
by prolonged acid neutralization. 


BUFFERS acid reaction of oral analgesics and gives 

better absorption of specific medication. 

Counteracts sedative and alcoholic hangover. 

Permits better sedation and antispamodic action. 
NOT EXPENSIVE 


CA-MA-SIL CO., 700 Cathedral St., Balto. 1, Md. 


Thousands Of Physicians 


Rely On Our 
Quality & Service 
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_____PROCAINE PENICILLIN G, 300,000 Units per cc, in Oil, 96 hour type........................10 ce Vial $2.25 
___PROCAINE PENICILLIN G, 300,000 Units per cc, Aqueous Susp. 


___VITAMIN B-!| (THIAMINE HYDROCHLORIDE) 300 Mgs. per cc 30 ce Vial $4.90 
__VITAMIN B-6 (Pyridoxine Hydrochloride) 100 mgs. per cc 10 ce Vial $1.95 
_____VITAMIN B-6 VITAMIN B-I (Pyridoxine-Thiamine) 100 mgs. of each per cc ..10 ce Vial $3.00 
___TESTOSTERONE, Oil or Aqueous, 10 cc Vial—25 mgs. per cc 10 ce Vial $1.75 
_____ TESTOSTERONE, Oil or Aqueous, 10 cc Vial—50 mgs. per cc 10 ce Vial $3.50 


______ESTROGENS NATURAL, Oil or Aqueous, 10,000 International Units per cc............30 ce Vial $2.50 


____ESTRONE PURE, Contains no Urinary Impurities, 2 mgs. per cc, Aq 30 ce Vial $3.50 
____ESTROGENS NATURAL, 25,000 Units with PROGESTERONE 25 Mgs. per cc 


______ PROGESTERONE, 25 mgs. per cc, Oil or Aqueous 


10 ce Vial $3.25 


(Stable Room Temp.) 
_____DESOXYCORTICOSTERONE ACETATE, Oil or Aqueous, 5 mgs. per cc 10 ce Vial $6.50 
______VITAMIN C (Sod. Ascorbate), | Gm. per Ampul—Box of 12—1!0 cc Ampuls................per Box $3.00 
__VITAMIN B-I2 (Pure Crystalline Merck Material) 30 Micrograms per cc..................10 ce Vial $1.95 
__VITAMIN B-I2 (Pure Crystalline Merck Material) 15 Micrograms per cc................10 ce Vial $1.50 


____ESTROGENS NATURAL, Oil or Aqueous, 20,000 International Units per cc......... ...30 ce Vial $3.00 
__ESTRONE PURE, Contains no Urinary Impurities, | mg. per cc, Oil or Aqueous........30 cc Vial $2.50 


(Aqueous) 30 ce Vial $6.50 


30 ce Vial $5.50 
Bottle of 100 $5.00 


10 mgs. per Tablet (Pure Androgenic Substance) 
RAL OR SUBLINGUAL USE 


USE THIS "aD AS ORDER BLANK 


PUT TOTAL HERE 


Quality and Potency Positively Guaranteed Name 
TERMS: Remittance with order, prepaid, Address 
or C.0.D. plus charges. Direct by mail cit eine 
only—subject to withdrawal without no- 
tice. 
ORTON 
tools 
DEPT. RX 470 N. DECATUR MEMPHIS, TENNESSEE 
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The more than two billion 
TAMPAX tampons purchased 
in the past twelve years 

(plus extensive clinical tests*) 
bespeak the inherent safety 

of these dainty intravaginal 
cotton guards. 

They do not cause vaginitis or 
erosion, and cannot block the flow. 
The three absorbencies 
(Regular, Super, Junior) 
individualize menstrual hygiene 
—and are amazingly 
comfortable and convenient, 
and thoroughly adequate. 


*West. J. Surg., Obstet. & Gynec., 
51:150, 1943; J.A.M.A. 128:490, 
1945; Am. J. Obst. & Gynec., 

48 :510, 1944, etc. 


TAMPAX INCORPORATED 
PALMER, MASS. 


the wonstual, guard, of choice TAMPAX 


Your request will bring 
related literature 
professional samples 


ACCEPTED FOR ADVERTISING BY THE JOURHAL 
OF THE AMERICAN MEDICAL ASSOCUTION 


FISHER “Spacesaver 30” 


RADIOGRAPHIC-FLUOROSCOPIC UNIT AND EXAMINING TABLE 


LOW IN PRICE 
High in Quality 


Greatest Value per Dollar Expended 
Proven Dependability 


In MINIMUM SPACE and at MINIMUM COST this splendid unit 
provides not only an examining table but a 30 milliampere, many- 
purpose x-ray plant. With MINIMUM EFFORT on the part of the 
operator a change may be made from horizontal radiography to 
horizontal fluoroscopy, or vice versa, without moving the patient 
from the table. The change from vertical fluoroscopic to vertical 
radiographic positions is equally easy. 

Low in price with many Extra Value features. 

121 steps of kilovoltage regulation, making possible the universally 
valuable thickness-of-part technic for the most accurate radio- 
graphic end results. 

A standard Bucky diaphragm may be used, or, where extreme 
economy dictates, a stationary grid may be used. 

Exposure timing done by x-ray timer, not by less accurate Bucky 
timing mechanism. 

A full size 12’x16” Patterson Type B-2 Fluoroscopic Screen supplied 
AT NO EXTRA CHARGE. 

Neon-lighted foot switch for easy location in darkened room during 
fluoroscopy. 

Absolute safety for patient and operator. 

“Spacesaver" available also in 250 MA, 100 MA, 75 MA, and 50 
MA models, each with remote control. 


C1) FISCHER "Spacesaver" X-Ray Apparatus. [] 30 MA, 0 50 MA, 
250 MA. 


| “O75 MA, 100 MA, 
| (] Complete FISCHER line of X-Ray and Physical Therapy Equipment. l 


Small Down Payment—Low Monthly Payments— 
] INCOME - AS - YOU - PAY Pian. 


| © FREE Scaled Floor Plan showing above Units in My Office. 
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Doctor... 


Here are two great Spot Tests 
that simplify urinalysis 


GALATEST 


The simplest, fastest urine sugar test known. 


ACETONE TEST 


(DENCO) 


| For the rapid detection of Acetone in urine or in blood plasiia 


| 
| 
| 


| 
| 


| A LITTLE POWDER 
A LITTLE URINE 


COLOR REACTION IMMEDIATELY 


Galatest and Acetone Test (Denco) ... Spot Tests 
that require no special laboratory equipment, liquid 
reagents, or external sources of heat. 


One or two drops of the specimen to be tested are 
dropped upon a little of the powder and a color re- 
action occurs immediately if acetone or reducing su- 
gar is present. False positive reactions do not occur. 
Because of the simple technique required, error re- 
sulting from faulty procedure is eliminated. Both 
tests are ideally suited for office use, laboratory, bed- 
side, and “mass-testing.” Millions of individual tests 
for urine sugar were carried out in Armed Forces 
induction and separation centers, and in Diabetes 
Detection Drives. 


The speed, accuracy and economy of Galatest and 
Acetone Test (Denco) have been well established. 
Diabetics are easily taught the simple technique. 
Acetone Test (Denco) may also be used for the de- 
tection of blood plasma acetone. 


BIBLIOGRAPHY 
Joslin, E. P., et. al: Treatment of Diabetes Mellitus 
—8 Ed., Phila., Lea & Febiger, 1946—P.241, 247. 
Lowsley, O. S. & Kirwin, T. J.: Clinical Urology 
“aS 2 Ed., Balt., Williams & Wilkins, 1944 


Duncan, G. G.: Diseases of Metabolism—2 Ed.. 
Phila., W. B. Saunders Co., 1947—P. 735, 736, 737. 


Stanley, Phyllis: The American Journal of Medi- 
cal Technology--Vol. 6, No. 6, Nov., 1940 and 
Vol. 9, No. 1, Jan., 1943. 


Write for descriptive literature 


THE DENVER CHEMICAL MANUFACTURING CO., INC. 
Dept. 20, 163 Varick Street, New York 13, N.Y. 
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Of all the anemias, however, the hypochromic or 
secondary anemias are encountered most often. 
Some estimates place their incidence as high as 
95%. In practically any acute or chronic dis- 
ease, debilitating disorder, and “run down” or 
lowered resistance state, the secondary or hypo- 
chromic anemias must always be held in mind as 
a possible secondary complication. 


Whenever an effective, reliable, and well-tolerated 
hematinic is required for the prophylaxis or ther- 
apy of the secondary or hypochromic anemias, 
HEMOSULES* ‘Warner’ are indicated. 


The recommended daily dose of 


6 HEMOSULES*™ provides . . . 

Ferrous sulfate (15 gr.) 972.0 mg 
Liver fraction 2 (15 gr.) 972.0 mg 
Folic acid** ; 1.2 mg 
Thiamine hydrochloride (vitamin B,) 6.0 mg 
Riboflavin (vitamin B,) 6.0 mg 
Niacinamidet 24.0 mg 
Pyridoxine hydrochloride (vitamin B,)t ; 3.0 mg 
d-Panthenol (equiv. to 3.0 mg. pantothenic acid)** 2.82 mg 
Ascorbic acid (vitamin C) 90.0 mg 
**The ic acid a id in nutrition 

id and folic acid in huma: trition has not 

tThe minimum daily require for niacinamide and pyridoxine hydro- 


“It is probable 
that anemia 
is the one sign 


physicians in 
patients of any age...” 
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BUaUathe one most common sign 


most commonly 
encountered by 


Indications 


HEMOSULES* ‘Warner’ are indicated in anemias 
secondary to acute or chronic infection, malig- 
nancy, acute or chronic blood loss, parasitic infec- 
tion, malaria, pregnancy, hypothyroidism, in- 
adequate iron intake, and gastrointestinal disease; 
and chlorosis or idiopathic hypochromic anemia. 


Package Information 


HEMOSULES* ‘Warner,’ hematinic capsules, are 
available in bottles of 96, 250, and 1,000. 


References 


1. Doan, C.A. and Wright, C.S., The Anemic States: 
Their Causes and Treatment, Med. Clin. N. Amer., 
(March) 1949, p. 541. 


2. Kracke, R.R., Diseases of the Blood and Atlas of 


Hematology, J. P. Lippincott Co., Phila., 2nd ed., 1941, 
p. 202. 


William R. Warner 


DIVISION OF WARNER-HUDNUT, INC. 


NEW YORK LOS ANGELES 


ST. LOUIS 
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SEND FOR A PHYSICIAN'S SAMPLE OF OUR 
PROTEIN DIGEST No. 26 


Sidamine Tablets 


or 
Sidamine Granules 


the amino acid tablet—uncoated—but carrying 70% protein. 
no dextrose or other carbohydrate filler. 


In writing for samples, please give your degree. 


Professional Foods 
Cedar Rapids, Iowa 


COLCIN PAN-ENZYMES NORMIN 
Send for details on a sound reducing regime and plan. 


Reliable , SUCTION & ETHER SERVICE 


\N OPERATING TECHNIQUES! 


Yours with the GOMCO No. 910 
Portable Unit 


© Accurately controlled suction, zero to 25” 


® Accurately controlled pressure, up to 30 Ibs. 
© Sturdy, compact design. 


© FOR EXPLOSION-PROOF SUCTION SERVICE ONLY, specify the 
Gomco No. 911 Portable Unit, similar to the “910” but with no 
pressure facilities. 


Ask your dealer, or write: 


Write Tod 
General Catalog 
SURGICAL MANUFACTURING CORP. 


830M E. FERRY STREET BUFFALO 11, N. Y. 
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Many a doctor has resolved to get better results in 
p-oriasis by treating every case with RIASOL. Clinical 
statistics show an index of 76% improvement with 


RIASOL. 


The red, scaly patches of psoriasis usually disappear 
by rapid stages under local treatment with RIASOL. 


First, the round and oval areas clear up in the center. 


Second, healing spreads from the center toward the Before Use of Riasol 
periphery of the lesions. 


Third, the scales disappear, leaving only residual 
redness. 


Finally, the discoloration fades, leaving the skin of 
normal appearance. 


RIASOL contains 0.45% mercury chemically com- 
bined with soaps, 0.5% phenol and 0.75% cresol in a 
washable, non-staining, odorless vehicle. 


Apply daily after a mild soap bath and thorough 
drying. A thin, invisible, economical film suffices. No 
bandages required. After one week, adjust to patient’s 
progress. 


Ethically promoted RIASOL is supplied in 4 and 
8 fid. oz. bottles, at pharmacies or direct. 


NEW TEXT BOOK ON PSORIASIS 


An Album of Psoriasis—our new book on psoriasis being 
mailed the profession—explains in detail the various forms 
of this scaly skin disease. Well illustrated with authentic 
photographs, informative and helpful. Description and 


charts makes diagnosis of psoriasis easy. Watch for your 
copy. 


MAIL COUPON TODAY 


YOURSELF After Use of Riasol 
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Lobar Pneumonia and “The Segmental Plane’”* 


- H. G. GRAINGER, D.O. 


Tyler, Tex. 


A review of “what happens” in lobar pneumonia 
under structural osteopathic care is indeed a review 
of the basic sciences themselves. Though the applica- 
tion of osteopathic manipulative measures is a matter 
of physics, which is more easily demonstrated than 
described, the motivating concept is Still’s postulate 
that anatomy governs physiology and the corollary 
that anatomy is in turn modified by physiology. 

In the expansion of Still’s structure-function con- 
cept a philosophy of body dynamics has been developed 
within the osteopathic profession which has long been 
established clinically and which is being upheld by the 
most recent physiologic thought. The vasomotor 
nervous mechanism through which osteopathic manipu- 
lative measures achieve much of their results are 
being restudied and reevaluated so that the sick indi- 
vidual is gaining belated recognition as a major entity 
in disease. 

To the osteopathic physician anatomy is not a 
corpse. It is a living, feeling, adapting, dynamic, 
metabolic thing, the integrations of which are depend- 
ent upon physical laws. Thus, for example, it is 
difficult indeed to know the anatomy of the pulmonary 
lobule without understanding something of the biologic 
principles responsible for its development or the 
physiologic laws upon which its function depends. 


GENERAL APPROACH 


Let us go to the bedside of a patient who has 
recently acquired lobar pneumonia and observe a few 
of his more obvious symptoms. He has a fever. His 
breathing is rapid and shallow. He has an unpro- 
ductive cough. His present condition has developed 
suddenly and was preceded by a chill. Although he 
is bedfast he is obviously hard at work for an elevated 
metabolic state prevails. 

Though we must evaluate the patient in terms 
of his total economy, for it has been mobilized for 
the purpose of survival, our immediate aim is to gain 
or the patient an added advantage over the disease. 
In doing so we should like to consider: 

___ 1. The structure-function of the pulmonary lobule 
in health and in lobar pneumonia 


2. The structure-function of the segmental reflex 
ares 


‘ Presented at the Fifty-Fourth Annual Convention of the American 
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3. A concept of structure-function of a thoracic 
spinal segment as a unit of an organ itself 

4. The vagal reflexes which produce some of the 
characteristic protective symptoms 

5. Humoral protective responses (respiratory, 
vasomotor) mediated through the bulb and hypo- 
thalamus 

6. A philosophy of structural technic. 


CONCEPT OF “THE SEGMENTAL PLANE” 

As the subject is developed I hope there will be 
more clearly seen the significance of a perverted 
structure-function of the segmental reflex are as it 
may relate to the pulmonary lobule, for it is my belief 
that it is through the segmental nervous channels 
(which are essentially sympathetic) that the process 
may be initiated and maintained and through the vagal 
and humoral channels that the protective responses 
are elicited. It may then perhaps be more easily 
appreciated that these protective responses are but 
effects which under ordinary circumstances should not 
be modified as an end in itself. Thus it is known 
that treatment of cough, manipulative or otherwise, 
is not usually in itself an end. Nor is modifying the 
fever as such to be desired under ordinary circum- 
stances, for to do so is to modify a vital protective 
effect, thereby adversely altering the body dynamics. 
As a rule, physiologic relief of symptoms in acute 
visceral disease is, I believe, achieved through altering 
the physiology at the segmental plane. It may be 
accomplished through penicillin, poultices, lymph 
drainage, or structural adjustment, for example, or 
a combination of these, but it is accomplished, as | 
shall try to show, through effecting useful adaptations 
within the segmental, or horizontal, plane. 

PULMONARY LOBULE IN RELATION TO THE 
“SEGMENTAL” PLANE 

The pulmonary lobule is the anatomic-physiologic 
unit of the lung. Its, chief function is to relieve the 
blood within its alveolar walls of the carbon dioxide 
it contains and to replace the carbon dioxide with 
oxygen to be used by the tissue cells. The lobule is 
roughly cone-shaped having a base which may average 
the size of a nickel or a dime. At the apex the 
entering bronchiole subdivides into alveolar branches 
from which alveolar sacs with their terminal alveoli 
extend. In addition to the bronchiole there are seven 


mi, 


Fig. 1. What goes into and out of a pulmonary lobule. 


other structures which should be looked at individu- 
ally, with particular attention to the nerves. These 
structures are the bronchial artery, bronchial vein, 
pulmonary artery, pulmonary vein, lymphatics, and 
branches of the vagus and sympathetic nerves (Fig. 
1). The alveolus is the filter itself. 

The right bronchial artery carries fresh blood 
from the thoracic aorta and the left from an inter- 
costal artery for nourishment of the walls of the 
pulmonary vessels and lymph glands—in fact for all 
of the pulmonary lobule except the alveoli themselves. 
The blood is returned in part by way of the bronchial 
veins down the bronchial tree into the azygos system 
of veins. 

Each pulmonary artery conveys systemic venous 
blood from the left ventricle for aeration within the 
alveolar capillary bed where it mixes with blood from 
the terminal bronchial arterioles which is then returned 
as arterial blood to the right atrium by way of the 
pulmonary veins. 

The lymphatics of the lobule drain the farthest 
extension of the bronchial tree and converge in a 
group of nodes which crowd around the tracheo- 
bronchial fork. Thence lymph is conveyed by way 
of the thoracic duct, and on the right a smaller duct, 
to discharge below the jugular valves into the left 
and right subclavian veins. 

Through both the sympathetic and vagus nerves 
within the lobule an integrated two-way system of 
communication with both segmental and supraseg- 
mental centers is constantly maintained. To appreciate 
the role of these complementary systems in health and 
in pneumonia the mechanism of a common reflex arc 
should be reviewed. We are all familiar with the 
simple diagram of two neurons synapsing within the 
cord, but, with the exception of the myotatic reflex, 
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in the human body a three-neuron mechanism is per- 
haps the simplest that may be found. It consists of 
the afferent neuron from the skin, soma, or viscera. 
to the dorsal horn; a connector or association neuron : 
and the efferent neuron which completes the arc. 


ROLE OF CONNECTOR NEURONS 


So important are the connector neurons that the 
constitute by far the greater part of the spinal cori. 
Somatic connector nevrons remain within the spin:| 
cord to form the fasciculi proprii. All sympathei:: 
connector neurons are thought to leave the cord \:, 
the ventral root to arborize with their true mot! 
components in either the lateral chain ganglia or ¢/ 
prevertebral plexuses of nerves (Fig. 2). They a 
able to connect one part with almost any other p: 
(convergence and divergence) if the stimulus or co 
bination of stimuli is strong enough or often enoug 
or both. They habitually follow certain patter: 
whose paths of least resistance are more easily evok: 

( facilitation ). 

Within the sympathetic system each preganglion 
fiber which leaves the cord may synapse within sever 
ganglia with as many as seventeen postganglion: 
neurons. This provides the pathway for a diffu- 
response within the viscera—let us say the suprarena! 
or the liver as examples in acute infection of the lung 
or perhaps in reciprocal inhibition of the vessels of 
the gut. 

Nervi vasorumt are found within the pulmonary 
lobule attending the smallest arterioles, and even the 


tNervi vasorum—hoth vasomotor and vasosensory fibers. 


> 
| 
Somatic and Sympathetic 


2 Connector Neurons 
Fig. 2. Note that somatic connector neurons remain wil! 
the central nervous system (cord) while the sympathetic con- 
nector neurons leave the cord to arborize in the vari 
sympathetic ganglia. 
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Fig. 3. A—Sympathetic afferent connections. B—Vasomotor connections. C—Vagus afferent connections with motor nerves 


of respiration. 


alveolar capillaries are thought to be so supplied. It 
has long been held, and only recently demonstrated, 
that vasosensory reflexes have their afferent receptors 
within the vascular muscular wall,? so we may assume 
that such receptors are also present in the blood vessels 
of the lungs. The nervi vasorum entwine themselves 
around the vessels where they course from their finest 
branches down to the hilus of each lung. From there, 
after helping form the pulmonary plexuses, they ex- 
tend in the posterior mediastinum to join the upper 
five or six thoracic ganglia of the paravertebral sym- 
pathetic chains, mainly, however, at the level of the 
second, third, and fourth thoracic vertebrae. 

We may trace the afferent fibers from their lobu- 
lar origins directly through the sympathetic ganglia, 
through the upper five or six white rami where they 
pass into the dorsal roots to enter their cell station 
in the sensory ganglia. From there the cells extend 
themselves into the corresponding segments of the 
cord to course upward in the white matter, mainly 
to the level of the third and fourth cervical segments 
(Fig. 3A), where they arborize with many connector 
neurons which in turn arborize with the sympathetic 
and perhaps with the somatic motor nerves to the 
skin and striated muscles of the neck. In tracing the 
efferents from the lobule to the cord, we find them 
traveling a similar path, but for ganglionic synaptic 
interruptions, and entering the spinal trunks from the 
first to sixth thoracic white rami, where they travel 
along the ventral roots to enter the horn wherein their 
cell bodies reside (Fig. 3B). 

Although Grinker and Bucy® state that the third 
and fourth cervical segments are areas of referred pain 
from the lungs and Pottenger* demonstrates the re- 
ferred trophic changes in the cervical area, osteopathic 
knowledge has led us regularly to find associated 
upper thoracic osteopathic lesions, especially third and 
fourth thoracic lesions. The mechanism seems to be 


as follows: A group of previously induced upper 
thoracic spinal lesions may initiate lung pathology by 
producing synaptic alterations within the cord ( facili- 
tation). The reflex are through which the spinal lesion 
is initiated is from the osteopathic lesion through the 
segmental afferent neuron to the cord, the segmental 
connector neuron within it, and the segmental efferent 
motor neuron back to the spinal lesion, which com- 
pletes the arc. The reflex are through which the 
spinal lesion is maintained would, | think, be a pro- 
prioceptive postural reflex which would possibly 
travel along a similar arc. Its maintenance, therefore, 
would not be dependent upon pathology within the 
lung but would be sufficient unto itself. (See sections 
titled “The Spinal Segment and Luschka’s Nerve” 
and “The ‘Jumpy’ Synapse.”) The heightened stream 
of impulses through the involved cord segments re- 
sults in vasomotor overtones which may bear upon 
the lobule and “weaken” it through the vasomotors of 
the vessels which supply the lobule. 

It can be seen, however, that the referred effects 
of lung disease would not in themselves be manifest 
solely within the upper thoracic spine, for it is through 
the afferent terminals, whose synapses are found 
within the cervical cord, that certain cervical reflexes 
are maintained (Fig. 3A). The osteopathic physician, 
however, correctly centers his manipulative therapeutic 
endeavors upon the segments which helped predispose 
the lobule to disease, hut treats all other lesions wher- 
ever found. In centering his attention upon the third 
and fourth thoracic segments and those joints con- 
tiguously involved he is attempting to raise the 
threshold of the original facilitated reflex are which 
determined the site of the acute disease, by improving 
the nourishment of those neurons whose cell bodies 
live within the spinal cord on that segmental plane. 

As a result of the edema of the alveolar mem- 
brane and the altered pH of its fluids in early pneu- 
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Luschka 's 


Fig. 4. Structures which transverse the intervertebral canal 
(diagrammatic). 


monia, noxious stimuli are transmitted to the cervical 
cord (Fig. 3A). Through connector neurons viscero- 
visceral reflexes are initiated, which would reasonably 
involve the heart via the three cervical cardiac nerves 
and the diaphragm via synapses with the phrenics ( Fig. 
3C) and involve vasomotor adaptation of other organs 
in other planes (because of their more diffuse ganglionic 
synaptic response). See Figure 2. Through connector 
neurons viscerosomatic reflexes are mediated which 
eventuate in changes within deep somatic tissues of 
the neck which are manifest as reflex lesions of the 
cervical spine. 


THE SPINAL SEGMENT AND LUSCHKA’S NERVE 

The spinal column should be regarded as more 
than a system of levers involving adaptation to gravi- 
tational and respiratory forces, which incidentally 
protects the spinal cord. Not only does the spinal 
column protect the spinal cord but may be considered 
to nourish it, for the nourishment of the cord is 
dependent largely upon the integrity of the spinal 
joints. Through the foramina pass not only the 
emerging spinal nerves, but the arteries which nourish 
and the veins which drain the cord, its roots, its 
mantles, the periosteum, the spinal ligaments, the joint 
tissues which help make up the foramina, and parts 
of the adjoining vertebrae themselves® (Fig. 4). 

In addition to the systems mentioned which 
traverse the intervertebral canal there are the lym- 
phatics which drain the cord and its membranes,t 
and the trunk and branches of the so-called sinu 
vertebral or recurrent nerve (Fig. 5), first described 
by Luschka.* This small nerve trunk “enters the 
vertebral canal and distributes its filaments to - the 
vertebrae, to the venous sinuses, to the arterial 
branches, to the dural sheaths and the extradural 
fibroadipose mass to the ligaments, etc.”® This is 
part of an intricate description given by Guy in his 
series, ‘Vertebral Mechanics,” which first appeared 
in THE JOURNAL OF THE AMERICAN OSTEOPATHIC 
Association in 1930 and was reprinted in the 
Academy of Applied Osteopathy Year Book, 1949. 

tIt seems evident that the central nervous system has its own 
lymphatic system, separate and apart from the cerebrospinal fluid, 


which drains the central nervous system and connects with the general 
lymphatics. The probable mechanism and its bearing on the i 


LOBAR PNEUMONIA AND “THE SEGMENTAL PLANE”—GRAINGER 


Journal A.O.A, 
anuary, 195} 


It seems to have gone quite unrecognized clinically 
for what it is, both by members of the osteopathic 
profession and by others in spite of the obvious im- 
portance which was clearly focused upon it by Cy. 
Much searching has produced little further descrip- 
tion of it in current writings§ although it may be quite 
as Guy°® stated, “the keystone of the understanding 
of the lesion.” It typically originates from two roots, 
one cerebrospinal and the other sympathetic. ‘She 
sympathetic comes from a ramus of the sympatlictic 
chain and the other, which is often double, comes 
from a spinal nerve to penetrate the operculum nd 
supply the vertebral canal and all that it contains. 
This is the sinuvertebral or Luschka’s nerve. (Fig. 5). 
In the thoracic region Guy observed, the cerciro- 
spinal root arises near the internal border of the 
costotransverse ligament, a costal branch leavin, it 
to traverse the neck of the rib. The sympat) tic 
roots, he stated, are quite variable. They, of couse, 
follow with the extensive ramifications of the ves-«ls, 
and, it would be concluded, continue along those 
vessels which feed and drain the cord. The cerebro- 
spinal component which may, I think, be somatic- 
sensory (or mixed) joins it along its course, and 
from there on the two cannot be told apart. We have 
only to reflect upon the significance of the distribution 
of this nerve on all the structures within and without 
the spinal canal, including the nourishment of the cord 
itself, to envision what far-reaching consequences 
the osteopathic lesion may entail. 


VASOMOTORS OF SPINAL CORD 


Recent studies have suggested that of the thirty- 
one segmental arteries which feed the spinal motor 
and sensory roots only five to eight on either side’ 
join the spinal arteries to supply the nerve cells of 
the cord. (The veins are likewise said to be incon- 
sistent though they more frequently anastomose with 
the veins of the spinal cord. Though there is as yet 
no way to tell through which foramina the vessels 
may make anastomoses with the vessels of the cord. 
The thoracic segments are said to have the poorest, 
and the cervical the richest, segmental blood supply. 
This ‘irregularity, I think, should not affect the seg- 
mental innervation of the cord via Luschka’s nerve. 
Read details of its segmental connections with spinal 
roots and the sympathetic chain as described by Guy.’ 


The anterior and posterior spinal arteries are 
formed from the two vertebrals after they course 
around the atlanto-occipital articular capsules to enter 
the topmost portion of the spinal canal. These provide 
the cervical cord with a rich circulation. Four or 
five radicular arteries (two or three to a side) from 
lower segments of the neck may join them in their 
course. In the upper thoracic region perhaps six 
or eight of various caliber are said to reach the cord 
(which would be three or four to a side). 


The vertebral arteries receive their innervation 
from the upper thoracic cord centers by way of 
synapses located mainly within the inferior cervical 
or stellate ganglia. Inasmuch as there is claimed to be 
a scarcity of segmental arteries which reach the upper 
thoracic segments of the cord, and inasmuch as the 


$Roofe® is cited as having found (1940) that each recurrent verve 
was distributed not only to the dura, but “to the ligamentous struc! res 
in the anterior spinal canal, extending 2 vertebrae below its ome". 
H. L. Litton referred to it ir: the “Handbook on Osteopathic Techn’ 
(1941).?_ Korr® in a personal communication states, “We have 
to believe that [Luschka’s nerve] may play an important role in 
ing circulation through the cord and its membranes, which in turn 
i for important secondary and more lasting effec: 


processes will be considered in another paper which is in preparation. 


visceral and somatic disturbances.” 
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upper thoracic segments are supplied to some extent 
indirectly off the vertebrals, it should follow that 
osteopathic lesions of the cervical spine may, by way 
of Luschka’s nerves, affect adversely the circulation 

f blood within both the cervical and upper dorsal 
eerie of the cord, for wherever there are arteries 
or arterioles, vasomotor nerves are found. In our 
patient with lobar pneumonia, the vasomotor nerves 
which supply the cord arising from the inferior cervi- 
cal or stellate ganglia (whose preganglionic cell bodies 
lie within the upper thoracic segments of the cord) 
should play a most important nutritional role. Burns’ 
has observed microscopically the effects of artificially 
induced spinal lesions in the cord. She states in 
effect that in “lesioned” animals the cells of the an- 
terior, posterior, and lateral horns of the segments 
affected by vertebral lesions show degenerative changes 
which parallel the sequence within the gray matter 
of “hyperemia, congestion, edema, minute hemor- 
rhages with coagula, [followed in time by] fibrosis 
and ischemia.” 


In experiments of Cole’® on the effects of arti- 
ficially induced atlas lesions of 6 months’ duration 
in the rabbit, there were observed minor histological 
changes in the cervical and first four thoracic seg- 
ments including congestion of the blood vessels and 
infiltration of erythrocytes into the tissue spaces of 
the gray matter, thickening of the media of the arteri- 
- a slight swelling of the anterior horn cells, and 

a slight glial proliferation. No changes were noted 
in the white matter. 


THE VAGUS AND THE BULB 


In order to have some understanding of the 
mechanism of some of the protective reflexes which 
are evoked in pneumonia, let us turn first to the 


Sensory receptors of the vagus and then to certain 
centers within the midbrain and the bulb. These are 
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being termed “suprasegmental” reflexes whose affer- 
ents are via the vagus nerves (Fig. 3C). 

Vagal receptors are found imbedded more or 
less within the substance of the bronchioles, extending 
into the lobules to reach the alveolar ducts, air sacs, 
down to (but not including) the alveoli. Therein six 
varieties of vagus sensory endings have been counted,’ 
whose axones are carried to the base of the bronchial 
tree, thence up the vagi to reach their bodies in the 
ganglia nodosa where the dendrites pass through the 
jugular foramina to terminate in the solitary nuclei 
which are close to the expiratory center of the bulb. 
They are nonadaptive proprioceptors responding to 
the ‘stimulus of altered tensions which is generally 
termed stretch. 

Within the bulb and pons resides the respiratory 
center (Fig. 3C) of which the expiratory and inspira- 
tory centers are a part. The inspiratory center is 
headquarters for those tracts which descend through 
the cord to synapse at the level of the fourth and 
fifth cervical vertebrae with the emerging phrenic 
nerves. The phrenics course through the thoracic 
operculum to motivate the dome of the diaphragm in 
its inspiratory phase. (In deep or difficult inspiration 
the respiratory centers call the lower intercostals and 
abdominal muscles into play.) 

Crowning this complementary system there is still 
another group of cells known as the pneumotaxic 
center which, though normally quiescent, in the pres- 
ence of lobar pneumonia or other fever is called to 
the fore.™* Its strategic value in this emergency seems 
to be through its direct connections with the hypo- 
thalamic heat regulating centers which are in turn in 
direct “leased wire” communication with the respira- 
tory center and other higher centers of the brain. 

The vagal proprioceptors, whose sensitivity is 
exalted by the edema of the pulmonary lobule,” induce 
the expiratory centers into a more dominant role, 
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producing the phenomenon of shallow breathing which 
is pathognomonic of lobar pneumonia. This is a pro- 
tective reflex, induced apparently to limit the excur- 
sion, hence activity, of the lung. The shallow breathing 
tends to produce a higher carbon dioxide value of 
the blood, which acts upon the pneumotaxic center to 
produce an increased respiratory rate. (Shallow 
breathing may also be induced as a result of pleural 
pain.) 

Another protective reflex response is that of 
cough. It is activated probably by another type (or 
types) of stretch receptor mediated through the vagus 
to reach the conscious level while the patient is awake, 
but active enough in sleep. In cough the vagus 
(sensory and motor) hypoglossal, glossopharyngeal, 
accessory, trigeminal motor, facial, intercostal, phrenic, 
and spinal and abdominal motor mechanisms all take 
part and continue to do so until the lobular nonadaptive 
vagal proprioceptors are relieved or until volitional 
control supervenes; hence the common use of syrups 
containing drugs aimed to quiet the proprioceptors 
by loosening the phlegm and narcotic drugs to depress 
the higher centers as well. 


FEVER AND THE HYPOTHALAMUS 


In our patient with early pneumonia the toxins 
of the pneumococcus which course from the lobule 
through the vascular hypothalamus are quick to 
excite the heat regulating centers located there. The 
heat conservation center is soon called into play, pro- 
ducing: (1) a constriction of the vessels of the skin, 
(2) constriction of the sweat glands, (3) erection 
of the body hairs, and (4) a chill. The syndrome 
of heat conservation would be expected to continue 
until a level of internal balance (homeostasis) com- 
patible with the dynamics of the disease is effected. 
It may be modified in the course of the disease to 
suit the patient’s internal needs (as shown on the 
temperature chart) probably more often without the 
phenomenon of sensible sweat. 

These are some of the mechanisms, as I under- 
stand them, whereby the protective machinery of the 
body is utilized in lobar pneumonia. They are effected 
via the suprasegmental plane. Because they are not 
effected by way of the segmental sympathetics one 
can perhaps more easily understand why under ordi- 
nary conditions these mechanisms, as such, are not 
to be greatly disturbed by the use of drugs which 
depress the suprasegmental nuclei in the brain. 


THE “JUMPY” SYNAPSE 


Korr™ in his scholarly monograph, “The Neural 
Basis for the Osteopathic Lesion,” has given perhaps 
the best explanation to date of the segment as a work- 
ing unit in visceral disease. Starting with the spinal 
lesion and focusing his philosophy upon the cord, he 
evolved three postulates which I have tried to follow 
in the preparation of this manuscript. He said in sub- 
stance that: 

1. Overstimulation of sympathetic fibers in the 
segment of a lesion may initiate visceral disease. 

2. The untiring sources of impulses which main- 
tain the osteopathic lesion are proprioceptive in nature. 

3. By appropriate manipulative therapy the nox- 
ious proprioceptive stimuli may be modified or abol- 
ished, thereby relieving the segmentally related viscus 
of abnormal sympathetic stimuli. 

The most significant contribution to osteopathic 
thinking is the concept of the proprioceptive nerve ends 
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as “the untiring source of impulses” in the maintenance 
of the lesion. These receptors are found between 
muscle fibers, in muscle spindles, in joint capsules, 
in the periosteum beneath tendinous insertions, an: 
within the fascial sheaths. They are also foun! 
within the mesentery and, as has been shown, within 
the structure of the pulmonary lobule. The dura mat«r 
is probably richly supplied with them. They respo: 
mainly to the stimulus of stretch. (Perhaps distort): 
would be a better word.) 


It is characteristic of proprioceptors that th. y 
are nonadaptive (or very slowly adaptive) in fun-- 
tion. By this is meant that, unlike touch or sm: ||, 
they do not become “silent” but may continue i 
discharge impulses as long as the stimulus is the 
Adaptation in its varying degrees is a dynamic mech: - 
ism and is not to be confused with what is tern. 
“fatigue.” To enjoy the sense of touch, for instan « 
one must constantly manipulate the object, for 1) 
sensory receptors of touch readily adapt themsely: -; 
to enjoy the adaptive sense of smell of a perfunse 
the glass rod from the bottle is wafted briefly before 
the nose. But a backache will, as a rule, continic 
until the proprioceptors are eased of strain. 


While I have tried to convey Korr’s theorem 
by striking out from the focus of infection in the 
lobule to widely scattered sites, Korr™ did so by 
focusing his attention upon a segment of the cord. 
He emphasized the principles of facilitation and con- 
vergence upon the synapses which bear upon the final 
common path. Facilitation is conceived as the synapses 
being “jumpy” or on edge. There is a lower threshold 
of the synapse to the wave of excitation it receives, 
so that a lighter volley than normally required may 
set it off. Or to view it another way, a normal volley 
may set off many more synapses than usual. 


CONVERGENCE AND THE “JUMPY” SYNAPSE 


It is well established regarding convergence that 
fibers from many sources converge upon every motor 
or connector neuron of every segmental plane. From 
the cerebral cortex, from the reticular formation 
(wherein lie so many vital centers), from the vestibular 
nuclei and those of other special senses, from centers 
which are relay stations from the cerebellum, cortex, 
thalamus, and hypothalamus (perhaps in part directly 
from the latter), from sensory areas up and down 
the cord, and from sensory nerve ends anywhere 
within the body, we can picture fibers converging 
upon a facilitated “jumpy” synapse of the segmental 
plane. Noise, drafts, too much company, osteopathic 
lesions, fear of death, pain, aspirin, diabetes, nephritis 
—the sum of our reactions to internal and external 
environment converges upon the weakened synapse, 
as it does upon all other synapses which determine 
the final common path, and finds an easy outlet through 
it to the diseased segmental plane. 


It follows then that any measures taken which 
will decrease the degree or varieties of adventitious 
stimuli which converge upon the “jumpy” synapses 
should aid, to the extent of the decrease, in recovery 
from disease. Hence the physician advises rest, fluis, 
quiet ; gains the patient’s confidence ; supports normal 
body chemistry and excretion; tries to relieve patho'- 
ogy, osteopathic or otherwise, not only within tec 
segmental plane but wherever found. 


Some of these measures of course are institut: ! 
by all physicians, whatever their school, for it amour > 


Volume 50 
Number 5 


to doing what comes naturally. It should be remem- 
bered, however, that these are all indirect or supportive 
measures (except to the extent that they directly 
affect the ailing segment) which are instituted to 
protect the “jumpy” synapse, thereby shielding from 
further insult the injured segmental plane. 

In the hypothetical patient under consideration it 
is conceived that the pneumonic process within the 
lobule has aggravated a plane or planes of facilitation 
within the cord which may have been subliminal as 
, result of segmental spinal lesions, but which now 
involves a group of “jumpy” synapses which opens 
otherwise silent somatic and sympathetic motor paths. 
Those somatic pathways are probably by way of 
regular motor neurons which make muscles contract. 
[he majority of impulses, however, are received by 
the muscles and their attachments, involved in the pre- 
existing segmental spinal lesion, for their receptors 
have been previously subliminally (subclinically) ex- 
cited by the strains they have had to bear. 

Those muscles which I feel are most responsible 
for the maintenance of the subclinical lesion, and 
which are now receiving an added volley of stimuli, 
are those small deep muscles which lie nearest the 
spine (Fig. 5): the rotatores, interspinales, intertrans- 
versales, and, to a lesser extent, the multifidi, and 
semispinales (and their modifications in the subocci- 
put). It is these small muscles which lend themselves 
to minute adaptations of posture and which, there- 
fore, must be prepared to report those changes to the 
cerebellum and thalamus. It is these small muscles, 
as individuals, which would take the greatest beating 
under strain. 

To an even greater extent, I think, it is within 
the fascia which surrounds the joint, within the cap- 
sular and articular ligaments, and within tendinous 
insertions of the muscles that the most sensitive and 
least adaptive proprioceptors are to be found. 


A PHILOSOPHY OF STRUCTURAL TECHNIC 

The emphasis upon physiologic measures in the 
treatment of disease, which (we are prone to think) 
is the distinguishing feature of the osteopathic pro- 
fession, seems to vary widely in its technical applica- 
tion even among the more skilled osteopathic prac- 
titioners. Thus Wilson,’* in reviewing the work of a 
small number of osteopathic physicians recognized 
as being experts in manipulative therapy, was struck 
by the diversity of gross technics which were em- 
ployed. He concluded that, with one exception, all 
methods had one thing in common—an increase of 
drainage of the lymph. (I feel, however, that all 
secured lymphatic drainage, for one cannot administer 
an adequate osteopathic manipulative treatment with- 
out effecting some increase in drainage of the lymph.) 

It is evident that in osteopathic lesion therapy, 
whether in pneumonia or other conditions, sound 
approach is based upon the tissue feel. Thus, accord- 
ing to Wilson,’* Charles Medaris, with one hand on 
the heads of the ribs, abducts the arm and employs 
it as a handle of a pump. George Riley tells how he 
patiently, persistently gave all he had to relaxing 
excruciatingly tender spinal muscles until he secured 
“that feel.” WHarry Gamble springs the spine and 
elevates and separates the ribs gently but firmly as 
prudence permits. O. M. Walker relaxes all deep 
muscles, getting as much motion in each vertebral 
joint as possible. Ralph M. Crane lifts the third and 
fourth thoracic segment until he senses a relaxation 
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of the spine. John A. MacDonald had the objective 
of maintaining maximum diaphragmatic excursion by 
grasping the lower ribs and increasing their excursion 
with the respiratory rhythm. A. T. Still treated pneu- 
monia by correcting the ribs at their spinal articula- 
tions. Wilson himself advises “slow rhythmic traction 
until the occiput is felt to lift” and extension of the 
third and fourth thoracic vertebrae (as outlined by 
Crane) “until the patient lets go.” 

The one thing most evident in those remarks is 
that the physician goes along with the patient until 
he senses the give of the tissues. Even MacDonald 
went along with the patient in securing rhythmic 
costovertebral motion of all the thoracic joints by 
using the lower ribs as levers. The good results of 
every technic employed are, I believe, achieved to a 
very large extent by modifying those impulses to the 
proprioceptor endings within the small deep muscles, 
the tendons, ligaments, and articular capsules of those 
somatic areas of greatest segmental strain. Holding 
until one senses the tissues give (the feel of the 
tissues), gently springing the spine, stretching the 
deep muscles—all are measures which I think are 
directed toward the nerve endings whose sense of 
altered tensions never tires in the job of informing 
the physician of the segments wherein the patient's 
trouble lies. 


The feel of the tissues by the physician, I hold, 
is mediated little through the sense of touch, or heat, 
or cold, or pain,|! but by receptors similar to a type 
found plentifully within the muscles, joints, and 
tendons themselves. They are the pacinian corpuscles 
resting within the deeper layers of the skin of the 
fingers, which mediate the pressure sense. It is evi- 
dent that they do not tire, for constant contact is 
needed for evaluating the responses we are engaged 
in eliciting. Thus we sense by “proprioception” the 
feel of the tissues; we “live with the patient,” so to 
speak. 

PHYSIOLOGICAL RESPONSE TO OSTEOPATHIC 
MANIPULATIVE TREATMENT 

As a result of structural treatment in our patient 
with pneumonia, those sources maintaining pathology 
through reflex facilitated paths have been, we like to 
think, in some measure and for some time removed 
so that fresh blood may flow through some of the 
capillaries of the lobule in a less embarrassed way. 
There has been improvement for a while in vasomotor 
tone. The heart has been relieved a bit of its em- 
barrassing load. With evidence of perspiration, the 
temperature may drop somewhat. The patient breathes 
more easily, and may drop off to sleep. He has gained 
a measure of advantage over the disease. This advan- 
tage, I should like to repeat, has in my opinion been 
achieved through altering the structure-function within 
the segmental plane; the modifying of the obvious 
effects, the symptoms, would not have been attempted 
as an end in itself. Aspirin and phenobarbital (or 
phenobarbital alone) could have modified many of 
the outward manifestations, but the results would have 
been secured by depressing certain suprasegmental 
centers and thereby depressing natural protective 
responses. 


In directing structural technic toward modifying 
the vasomotors in the patient’s segmental plane, it is 
reasonable to suppose that the lymphatic drainage of 

iThe use of all the senses (except perhaps i of taste) are of 
course needed in order to make a fault diagnosis. V. Hoover™ has 


described methods of detectin ng | the A. in tem ae and texture 
of the skin and muscles found in different types of spinal lesions. 


‘ 


262 


the spinal tissues has been aided as well as the drain- 
age within the lobule itself, and that there has been 
effected a surge in the specific antibody response in- 
itiated through release of fluids from that segmental 
plane, which acted in turn upon the process within 
the diseased lung. The vagal stretch receptors within 
the lobule walls have likewise been eased of strain, 
accounting for an easier, deeper respiration and per- 
haps a lessened tendency to cough. The synapses 
within the cord have become less jumpy, we may 
opine, and some of their pathways have been closed. 
As to the vasomotor fibers of the cord, we may assume 
that their constrictor tone has been improved and that 
a fresher blood flows through the spinal segment, 
thereby relieving it of its edema and checking in some 
measure the pathologic trend within the motor or 
connector cells, 

What then of the segment as a unit—what of 
the distribution of Luschka’s nerve (Fig. 5)? That 
measure of relief of the proprioceptive barrage 
throughout the segment, I think, would be enjoyed 
by all the tissues served by Luschka’s nerve. The 
cord should work more capably; the blood should 
flow through the foramina more abundantly, thereby 
nourishing and draining all those tissues within the 
vertebral canal. There should be then less meningeal 
swelling and more drainage of the lymph, hence less 
proprioception within the spinal ligaments and joints 
which Luschka’s nerve supplies. We should then ex- 
pect more nourishment to the marrow of the involved 
vertebrae and ribs with the consequence that more 
blood may then be formed. Thus the imaginative’ 
physician may sense by the feel of the tissues the 
physiology he is modifying in securing greater motion 
in the joint. 

RELATED PHYSIOLOGIC FACTORS 

In developing this subject I have found wide 
areas of vasomotor knowledge which are today still 
unexplored, that I have tried by inference to map. 
I have not dwelt upon the role of the other large 
intrathoracic viscus, the heart, which is severely taxed 
in pneumonia, nor upon the suprarenals, kidneys, 
thyroid, pituitary, or spleen which fulfill heroic roles. 
I have purposely avoided the vasomotor roles of the 
carotid and aortic sinuses and bodies which take over 
special functions when the going gets rough. 

In this paper I have omitted discussion of the 
relationship of the rib heads to the sympathetic chain, 
which Burns® has found to participate directly in the 
vertebral lesion complex.# I have not gone at length 
into the physiology of the lymphatic system or the 
relationship of those immune processes which it aids. 
I have only mentioned the phenomenon of inhibition, 
which is mutually synergistic to facilitation, and plays 
a dynamic, positive role. I have not been able to 
evaluate the significance of the irregular blood supply 
to the spinal cord (if such is actually the case). 

THEORETIC CRANIAL APPLICATION 

Finally, I have not discussed the claimed specific 
role of craniosacral osteopathic manipulative therapy 
for the reason that the mechanism is unknown. 
Whether the mechanism is neural-supportive, via the 
parasympathetic system downward; humoral-sup- 
portive, through modifying the vital centers locked 
within the skull; via cerebrospinal fluid fluctuations ;*° 
or through some combination of these directed through 


{Imagine—to bring before the mind's eye; to conceive in thought. 


The Consolidated-Webster Comprehensive Encyclopedic Dictionary. 


Book Production Industries, Chicago, 1948, 
#This subject has been briefly considered in an article prepared 
for publication in the Academy of Applied Osteopathy Year Book, 1951. 
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humoral and nervous media to the segmental plane 
has not as yet been told. 

The skull bones act (and are acted upon) as 
levers, as are the bones which make the spine. Though 
I have found no mention of the type of sensory 
receptors within the cranial dural membranes, I think it 
may safely be said that they are proprioceptive, tire- 
lessly responding to the stimulus of stretch. Impulses 
from the cranial dura are carried via the fifth, seventh, 
ninth, and tenth cranial nerves to synapse mainly 
within centers in the bulb. I think it is significant 
osteopathically that afferent fibers from the cranial 
dura pass into the cervical cord by way of the twelfth 
cranial nerve. 

Rollin Becker’® in treating pneumonia in terms 
of the Still-Sutherland’® philosophy, has made the in- 
triguing observation that to the extent that the thoracic 
cage is locked in this disease, so are the cranial base 
and vault. In a small number of cases treated the 
lesions usually found have been a relative restriction 
of the occipitomastoid and petrobasilar articulations. 
Becker claims that a characteristic “toxic” feel of 
tissues is found. In pneumonia involving one lung 
only, Becker finds the lesions are on the homolateral 
side, which would suggest to me the essential sym- 
pathetic “segmental” nature of the process by way of 
the cervical sympathetic chain. Their presence may 
conceivably have a profound effect upon the whole 
organism through mechanisms which are best appre- 
ciated by those who have studied the cranial concept. 

In closing I should like to venture that in the 
application of the Still-Sutherland philosophy there 
seems to coincide an integration of the physician's 
delicate proprioceptive sense with the subject’s facili- 
tated proprioceptive sense, which represents the feel 
of the tissues in the highest known degree. I would 
say that it is largely through Sutherland and his fol- 
lowers that this rare faculty of healing is being 
developed and contained within our ranks. 


SUGGESTED GROSS RESEARCH 


Some anatomical relationships could be systemati- 
cally checked by the departments of anatomy in the 
osteopathic colleges which might help in applying 
the osteopathic concept to diseases of the lungs as 
well as to other diseases. I suggest the following: 

1. From cadavers, gather statistics regarding the 
levels at which the left bronchial artery leaves the 
intercostal artery (because of the bronchial artery’s 
nutritional role in the lung and its intimate relation- 
ship with the costovertebral joint, thereby possibly 
affecting the vasomotor supply to the tissues of the 
lung through edema of the paravertebral ganglia )." 

2. Record the levels at which, and the frequency 
with which, the spinal root arteries reach the spinal 
cord in a given number of cases (because of their 
functional significance in vasomotor reflexes to the 
cord). 

3. Record the levels at which, and the frequency 
with which, the spinal root veins anastomose with veins 
of the spinal cord (for the reason given above). 

4. Examine to see if any sympathetic fibers leay 
the superior cervical ganglia to innervate the vertebra! 
arteries (because of possible significance in the atlanto- 
occipital articular lesion). 

5. Carefully study and report on the connectior 
and ramifications of Luschka’s nerve (because of i'< 
apparent importance as a source of referred vasomotcr 
pathology to the cord and its containing spinal segme: | 
as a result of postural strain). 
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In acute infectious visceral disease there are  leviating adventitious proprioceptive barrages initiated 


postulated to be: 

1. A sympathetic “horizontal” plane of reflex 
phenomena which is the plane of the primary disease 
(I have called it the segmental plane. ) 

2. A “vertical” plane, the reflexes of which are 
initiated within the viscus, which elicits integrated 
protective responses through the higher centers to 
produce many of the classic symptoms of the disease 
(I have termed it the suprasegmental plane. ) 

3. A general supportive metabolic response (nor- 
mally) which is elicited via humoral channels within 
higher (chemoreceptor) centers of the brain 

4. Facilitation within the spinal cord of the in- 
volved segmental plane as an integral part of the 
pathologic process 

5. Facilitation of the cord segmentally is main- 
tained by way of Luschka’s nerve threugh the nervi 
vasorum it carries. 

It is further postulated that: 

6. Any measure directed toward alleviating the 
pathologic process of the segmental plane is physiologic. 

7. Osteopathic structural therapy achieves its ben- 
eficial effects primarily through physiologically modify- 
ing vasomotor tonus throughout the segmental plane. 


or maintained within the segmental plane. 

9. Those barrages originate mainly within joint 
capsules, ligaments, tendinous insertions, and fascial 
sheaths, and between muscle spindles of the small 
muscles and larger muscles of the vertebral column, 
and are probably of physiologic importance in that 
order. 

10. Barring direct insult and developmental de- 
fects the osteopathic spinal lesion precedes the acute 
visceral lesion and in turn may be reinforced by the 
acute visceral lesion. 

11. In lobar pneumonia the osteopathic spinal 
lesions are found typically in the third and fourth 
thoracic and one or two contiguous vertebrae above 
and below. 

12. There are frequently associated osteopathic 
lesions in the cervical spine. 

13. The application of osteopathic structural 
therapy in pneumonia effects a proprioceptive. release 
which is anabolic in character throughout the organism. 

14. This release is best achieved through the 
faculty of proprioception as applied to osteopathic 
structural technic. 
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Sir Thomas Lewis' said “The continued separa- 
tion of disease into types can be pressed too far, and 
a subdivision which may perhaps have some immediate 
practical use can help to conceal underlying mechan- 
isms held in common and thus to hinder progress in 
studying disease.” The longer one is confronted with 
chronic disease, the more he is persuaded that many 
diseases are not sharply defined entities but rather 
transitions of morbid states, one to.another. It is true 
that during these transitional stages therapeutic ap- 
proaches may vary, and only by understanding the nat- 
ural history and pathogenesis is it possible to apply 
intelligently a particular indicated plan of treatment. 
>o it is in dealing with hemolytic disease and hepatic 
insufficiency. On the surface it would appear that 
there should be little difficulty with these conditions, 


: *Presented at the meeting of the American College of Osteopathic 
nternists, Eastern Study Group, Philadelphia, March 30-April 1, 1949. 


but we have been plagued with classifications and in- 
numerable tests of liver function which, instead of 
clarifying the situation, have, in actual practice, made 
the picture more confusing. 

Icterus is not a consistent finding in either hemo- 
lytic or hepatic disease, and yet, fortunately, it has 
served as the single reminder that these two conditions 
often coexist and that not infrequently they merge. It 
is a well-known fact that the prolonged hyperbilirubi- 
nemia of hemolytic disease by the resulting anoxia 
and mere deposition of pigment in the liver will result 
in parenchymal cell damage and hepatic insufficiency. 
Voit,? citing the work of Kalk, in addition to his own 
observations, has shown that not infrequently is there 
a transition of chronic epidemic hepatitis into hemo- 
lytic icterus with increased fragility of erythrocytes, 
et cetera. This presentation will deal with the mechan- 
isms and pathogenesis of jaundice and will of necessity 


— 
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include a simplified discussion of tests of liver function 
relative to their importance in differential diagnosis. 

The liver is the largest glandular structure in the 
body, the functional unit of which is the liver lobule. 
The lobules are held together by the connective tissue 
of the peripheral spaces with their network of blood 
vessels, nerves, and lymphatics. All the functions of 
the liver represent the sum total of physiological proc- 
esses taking place in these individual parts. The liver 
lobule thus bears the same relation to the whole organ 
as the nephron does to the kidney. 

Three basic structures enter into the formation of 
a lobule: parenchymal liver cells, bile canaliculi, and 
blood vessels. The liver cells are arranged within each 
lobule in cords that radiate like the spokes of a wheel, 
from the center which contains a central vein. All the 
central veins empty into sublobular veins which come 
together and form the main tributaries of the hepatic 
vein. While on one side the liver cell trabeculae are 
separated by venous sinusoids converging toward the 
central vein, on the other side there are found coursing 
between the trabeculae the bile canaliculi into which 
the constituents of the bile are emptied by the hepatic 
cells. 

Bilirubin, the chief pigment of human bile, is 
derived, by a process of hydrolysis, from hemoglobin 
liberated as the result of erythrocyte destruction in 
the reticuloendothelial system. This pigment is carried 
in the protein-bound or indirect-acting form (bilirubin- 
globin) to the liver, where, after the protein has been 
removed, it is excreted in the bile in the direct-acting 
or protein-free form, (cholebilirubin). Upon entering 
the intestine, through a series of reduction processes, 
due to the action of putrefactive bacteria, it is con- 
verted into urobilinogen. A major portion of the 
urobilinogen is excreted in the feces, a fraction of it 
enters the enterohepatic circulation and is carried back 
to the liver where it enters into the formation of more 
bilirubin, and a third portion enters the general circula- 
tion and is eliminated in the urine. 


JAUNDICE 

Jaundice is a syndrome characterized by hyper- 
bilirubinemia. The concentration of bilirubin in the 
blood is dependent upon (1) the rate of hemoglobin 
liberation as the result of erythrocyte destruction, (2) 
the functional activity of the reticuloendothelial sys- 
tem where bilirubin is formed as a by-product of 
hemoglobin breakdown, (3) integrity of the hepatic 
cell whose duty it is to remove bilirubin from the 
blood, and (4) patency of the biliary canaliculi and 
bile ducts permitting the normal flow of bile after it 
has been excreted by the liver. 

Thus, Ducci’s® classification of jaundice would 
appear to be not only the simplest, but offers the great- 
est clinical applicability. 

1. Prehepatic 

a. Hemolytic 
b. Nonhemolytic 
2. Hepatic 
a. Hepatocellular 
b. Hepatocanalicular 
3. Posthepatic 
a. Complete obstruction 
b. Incomplete obstruction 

Prehepatic jaundice is accompanied by no de- 
monstrable lesion in the hepatic parenchyma and is 
characterized by a hyperbilirubinemia which gives an 
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indirect van den Bergh reaction since it is bilirubin- 
globin and has not yet passed through the liver. It 
may be of the hemolytic or nonhemolytic variety. In 
the hemolytic type, there is production of bilirubin. 
due to excessive erythrocyte breakdown, at a rate 
greater than the hepatic cells can metabolize all of it 
and, of course, the urobilinogen content of the urine 
and feces is increased. If the hemolytic process is 
particularly rapid and severe, hemoglobin and methem- 
albumin will appear in the plasma in addition to exces- 
sive amounts of bilirubin. These three pigments are 
found in the plasma in all the well-recognized hemo- 
globinurias such as blackwater fever and nocturnal 
hemoglobinuria. Hemolytic jaundice may be of the 
familial or acquired type. In the nonhemolytic type of 
prehepatic jaundice the rate of bilirubin production is 
normal but the threshold for concentration in the liver 
is elevated. This is the “familial nonhemolytic icterus”’ 
of Dameshek and Singer.‘ They may be differentiated 
as follows: 

Hemolytic Prehepatic Nonhemolytic Prehepatic 

Jaundice Jaundice 

1. Splenomegaly 1. Normal spleen 
2. Spherocytosis 2. No spherocytes 
3. Abnormal thickness of 3. Normal thickness of 


rouleaux rouleaux 
4. Increased fragility to 4. Normal fragility to 
NaCl NaCl 
5. Increased fragility to 5. Normal fragility to 
lysolecithin lysolecithin 
6. Reticulocytosis 6. Normal reticulocyte 
7. Increased urobilinogen count 
in urine 7. Normal urobilinogen in 
8. Greatly increased uro- urine 
bilinogen in feces 8. Normal or low content 
9. Normal result of bili- of urobilinogen in feces 
rubin function test 9. Abnormal or delayed 


result in bilirubin func- 
tion test. 


It is not the purpose of this presentation to differ- 
entiate between the numerous causes of prehepatic 
jaundice in addition to the two familial types already 
described. Suffice it to say that while they may present 
many characteristics in common, their differentiation 
depends greatly upon history, physical examination, 
and morphological examination of not only the periph- 
eral blood but of the bone marrow as well. 


Of the hepatic forms of jaundice, two main types 
must be differentiated, namely, hepatocellular and 
hepatocanalicular. The former must be reserved for 
those cases where there is definite evidence of dis- 
turbed function of the hepatic cell. In jaundice of the 
hepatocellular type there will be hyperbilirubinemia 
of the prompt direct reacting type and low or absent 
values for fecal urobilinogen, but abnormal amounts 
of urine urobilinogen due to the fact that the diseased 
liver is unable to metabolize the urobilinogen of the 
enterohepatic circulation. Of course, this elevation 
of urine urobilinogen is not present if disease is so 
pronounced that little or no bile reaches the intestinal 
tract. Tests of liver function which reveal hepato- 
cellular damage will be positive while those of post- 
hepatic jaundice will be negative. If prehepatic 
hemolytic icterus is present over a period of time, the 
hepatic damage resulting from the excessive amount 
of bilirubin and anoxemia will result in hepatocellular 
damage as revealed by certain tests of liver function. 
Should the hemolytic disease be of extreme severity 
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or allowed to persist for a sufficiently long period, 
hepatocellular damage would be sufficiently extensive 
to reduce the amount of fecal urobilinogen, thus caus- 
ing much confusion in differential diagnosis. Herein, 
(though the possibility is remote, hematological find- 
ings, pertaining to morphology particularly, would be 
diagnostic aid. 


The differentiation of hepatocellular and hepato- 
analicular types of jaundice is of utmost importance. 
it has been repeatedly shown that many cases of 
jaundice originating in the liver itself give no de- 
nonstrable evidence of hepatic cell involvement. To goa 
point further, many of these cases actually present 
vidence of obstructive jaundice. Indeed, these char- 
\cteristics have not only been noted in many cases of 
jaundice following administration of arsenicals, sul- 
fonamides, and thiouracil but in cases of hepatitis as 
well. Histologic changes, such as periportal cellular 
.ccumulations, bile thrombi, or actual increase in size 
of the liver cords, often appear inadequate to account 
for the jaundice on the basis of cholangiolitic obstruc- 
\ion. It is believed that the continued regurgitation of 
hile supports the concept of increased permeability 
(functional injury) of the canaliculi. 

In certain cases of hepatitis, liver biopsy may 
fail to reveal histologic evidence of appreciable hepato- 
cellular injury at a relatively early stage. Since in 
these cases there is often some residual evidence of 
reduced hepatocellular function, it is believed that 
there was, initially, a more marked liver cell injury, 
and that prolonged regurgitation jaundice simply in- 
dicates a more severe affection of the intrahepatic bile 
duct system than in the ordinary type. The transition 
of this form of hepatitis to cirrhosis suggests that 
the term cholangiolitic cirrhosis is more appropriate 
and descriptive than hypertrophic biliary cirrhosis. 
The end stages of the cholangiolitic cirrhosis following 
prolonged hepatitis may be indistinguishable from 
atrophic or portal cirrhosis. In cases of hepatocanali- 
cular type, the hyperbilirubinemia will be of the direct 
or prompt reacting type, there will be a decreased flow 
of bile in biliary drainage, the stools will be of the 
acholic type containing no urobilinogen, while the uri- 
nary values for urobilinogen will be normal, and the 
urine will contain bile pigments and salts. Tests of 
hepatocellular function will be normal, while those 
tests for posthepatic obstruction will be positive. 


A few cases of jaundice will give clinical and 
laboratory evidence of hepatocellular and hepatocanali- 
cular involvement at the same time. These cases repre- 
sent merely a transition of one form to the other and 
the diagnosis may only be established with the aid of 
biopsy or peritoneoscopy. 


Posthepatic jaundice of the incomplete type will 
show the hyperbilirubinemia to be of the direct acting 
type and because of the valvular nature of the obstruc- 
tion, these values will fluctuate. Urobilinogen content 
of the feces will show a corresponding fluctuation and 
even though a very small amount of bilirubin is per- 
mitted to reach the duodenum, the urobilinogen thus 
formed will not be taken up by the secondarily involved 
liver and abnormal values for urine urobilinogen will 
be noted with the additional presence of bile pigments 
and bile salts. Should biliary drainage be used as a 
differentiating test, it may prove quite confusing 
because instead of obtaining an acholic specimen, it 
may well be laden with large amounts of hyperconcen- 
trate A bile due to its release by the passage of the tube. 


HEMOLYTIC DISEASE AND HEPATIC INSUFFICIENCY—HARKNESS 


265 


In complete obstructive posthepatic jaundice, as 
seen in carcinoma of the head of the pancreas and 
ampulla of Vater, the hyperbilirubinemia is of the 
direct reacting type and of very high concentration. 
There is a persistent nonfluctuating type of acholic 
stool with almost complete absence of urobilinogen. 
The urine will contain negligible amounts of urobilino- 
gen but will be heavily laden with large amounts of 
bile pigments and bile salts. Theoretically, at least, 
in both types, there will be negative tests for hepato- 
cellular damage and positive results for tests of post- 
hepatic obstruction. 

The primary value of any classification is to 
present a logical schema to aid in understanding fun- 
damental mechanisms and pathogenesis. So it is with 
the classification of jaundice, for, as it must be ap- 
parent from the foregoing discussion, rarely do we 
see cases early enough to obtain clear-cut studies of 
liver function. In many instances, prehepatic jaundice 
presents no particular difficulty in differential diag- 
nosis. There are those cases, however, representing 
a transitional stage which will tax the ingenuity of the 
most astute clinician. Differentiation of hepatic and 
posthepatic jaundice is usually more difficult and, of 
course, extremely important because in the one in- 
stance the therapeutic approach is medical and in the 
other surgical. An expert history and physical exami- 
nation, plus serial studies of liver function, and the 
possible aid of liver biopsy offer the only possible 
chance of correct diagnosis in the majority of cases. 

TESTS OF LIVER FUNCTION 

In a recent article by Bruger and Oppenheim® 
some 55 various tests of liver function have been 
enumerated. To endeavor to employ such a battery 
of tests would not only be cumbersome, impractical, 
and unnecessary but also illogical. Therefore, it is the 
purpose of this presentation to review the simpler 
and more useful tests pertaining to liver function and 
finally to offer a logical approach in their application 
in the differential diagnosis of hemolytic disease and 
hepatic insufficiency. 

Bilirubin in the Serum.—The quantitative estima- 
tion of serum bilirubin is the most accurate index to 
the degree of jaundice. It obviously offers no aid in 
differential diagnosis, but is an aid in following the 
course of prehepatic, hepatic, and posthepatic mechan- 
isms. Elevation above 1.2 mg. per cent signifies 
retention of bilirubin in the blood or its regurgitation 
from the small biliary passages into the blood. In 
prehepatic jaundice, the degree of bilirubinemia aids 
in determining the degree of hemolysis for, after a 
hemolytic crisis, it will reach its peak in from 3 to 5 
hours and its decline will precede the reticvlocytosis 
when the hemolytic process is going into remission. 
While hyperbilirubinemia is not a distinguishing char- 
acteristic of liver disease per se, the determination of 
serum bilirubin may aid in following its course. In 
jaundice of posthepatic origin, the level of serum bili- 
rubin is not of as much importance as the constancy 
of elevation. Fluctuation suggests incomplete obstruc- 
tion, while a persistent or increasing concentration 
suggests complete obstruction. 


Icterus Index.—The icterus index is a nonspecific 
guide to the degree of jaundice inasmuch as it is only 
a comparison of the yellow color of the serum to an 
arbitrary standard which is usually a 1:50,000 solu- 
tion of postassium dichromate. Any substance that 
will impart a yellow color to the serum, such as 
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carotene, nicotinic acid, riboflavin, and traces of hemo- 
globin will elevate the icterus index. As a rough 
clinical guide,-it has its place, but when in doubt as 
to the presence or absence of jaundice, serum bilirubin 
estimation is the only reliable test. 


Van den Bergh Reaction—The van den Bergh 
reaction determines only the form in which bilirubin 
exists in the blood stream. Bilirubinglobin derived 
_from the breakdown of hemoglobin in the reticulo- 
endothelial system gives the indirect reaction while 
bilirubin derived from the breakdown of bilirubin- 
globin in the hepatic parenchymal cell gives the direct 
reaction. It follows, therefore, that a direct van den 
Bergh reaction is present in both hepatic and post- 
hepatic jaundice and that its determination is of no 
aid in differentiating hepatocellular and obstructive 
mechanisms whether intrahepatic or extrahepatic. In 
prehepatic icterus, it has its primary value because only 
in this condition is the increased amount of bilirubin 
in the blood of the indirect acting type with normal 
values for the direct acting bilirubin. 


Bilirubin in the Urine.—During an epidemic of 
infectious hepatitis, Gellis and Stokes’ developed a 
modified methylene blue test for the detection of bili- 
rubin in the urine. It was found useful in detecting 
the presence of this pigment in the preicteric state 
of infectious hepatitis. It may also be utilized as a 
screening procedure for the detection of early hepatic 
involvement in individuals exposed to certain industrial 
poisons. Its reliability has been questioned since the 
test is not specific for bilirubin. Yellow urine from 
normal persons and yellow substances such as potas- 
sium dichromate or ferric chloride will produce a 
green color when added to methylene blue. The Harri- 
son spot test and the barium strip modification may 
also be used to detect bilirubinemia. 


Urinary and Fecal Urobilinogen.—It must be re- 
membered that for urobilinogen to be formed, bili- 
rubin must enter the intestinal tract. It follows, there- 
fore, that in prehepatic hemolytic icterus, the quantity 
of urinary and fecal urobilinogen will be increased. 
Their 24 hour quantitative estimation is of great value. 
In familial nonhemolytic prehepatic jaundice, the uro- 
bilinogen content of the urine and feces will be within 
normal limits. In hepatic jaundice of the hepatocellular 
type, there will an absence of urobilinogen in the 
feces but the urinary content will reach pathological 
levels because the liver will be unable to metabolize 
the urobilinogen carried to it in the enterohepatic cir- 
culation and it will, therefore, be eliminated in excessive 
amounts. If the disease is so extensive that no bile 
enters the duodenum, urinary urobilinogen will be 
decreased or absent. 


If the integrity of the hepatic cell is maintained 
and the jaundice is of the hepatocanalicular type, fecal 
urobilinogen will be absent, and even though very little 
bile is reaching the duodenum, normal values for uri- 
nary urobilinogen will prevail. In incomplete obstruc- 
tive posthepatic jaundice, fecal urobilinogen fluctuates 
from very low to abnormal values corresponding to 
the degree of hyperbilirubinemia. The urinary uro- 
bilinogen is usually abnormal and fluctuating if any 
bile is reaching the duodenum ; this results from the he- 
patocellular damage which is usually present in indivi- 
duals with long-standing biliary disease. In complete 
obstructive posthepatic jaundice there is absence of 
fecal urobilinogen and very low values for urinary 
urobilinogen. According to Bruger and Oppenheim® 
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the modified 2 hour test for fecal and urinary uro 
bilinogen as described by Watson has proved to be : 
satisfactory quantitative procedure. 


Bilirubin Excretion Test.—It is well recognize | 
that there are many cases of liver damage witho: 
hyperbilirubinemia. It has been found that whe: 
bilirubin is injected intravenously into normal ind 
viduals in a dosage of 1 mg. per kilogram of bo! 
weight, it is almost completely eliminated from | 
blood stream in 2 to 4 hours. If more than 6 per ce; 
of the injected dye is retained in the blood at the er 
of 4 hours, the ability of the liver to excrete the pi 
ment is impaired. As pointed out above, this test is n 
only of value in determining slight hepatic damage | 
the absence of jaundice but is of value in differentia 
ing prehepatic hemolytic icterus from prehepatic no: 
hemolytic icterus, normal values often being obtain 
in the hemolytic type and retention in the nonhemolyt 
type. 

Bromsulfalein Excretion Test.—Five mg. of ti 
dye per kilogram of body weight is injected intr: 
venously. The dye is removed from the blood by th 
Kupffer cells and excreted by the parenchymal cel 
into the bile. A normal liver will allow no more tha: 
4 per cent retention of the dye in 45 minutes if a phot: 
electric colorimeter is used. It is a very sensitiv: 
reliable, safe test but of very limited value in the pres 
ence of jaundice. 


Oral Galactose Tolerance Test.—Galactose is the 
sugar selected to estimate the carbohydrate function o/ 
the liver because it is rapidly absorbed, does not requir 
insulin for its metabolism, and has no renal threshold 
Forty gm. of galactose is dissolved in 400 cc. of water 
and taken by the patient in a fasting state. The urin 
is collected for 5 hours and a quantitative estimation 
of urine sugar is done. Normally no more than 3 gm. oi 
sugar are excreted in this interval. The presence of 
impaired renal function introduces a considerable error. 
This test has the added disadvantage of being ver 
expensive. It is positive in acute and chronic hepativ 
parenchymal disease and may be used in the presence 
of jaundice to differentiate hepatocellular, hepatocana! 
icular, and posthepatic obstructive jaundice. 


Total Cholesterol and Cholesterol Partition 
When employing the Bloor technic, normal values for 
total serum cholesterol range from 160 to 230 mg. pe: 
cent. The cholesterol esters range from 60 to 120 mg. 
per cent. The ratio of combined to the total cholesterol 
is relatively constant ranging between 40 and 60 per 
cent. Since the liver has for one of its functions th 
esterification of cholesterol, in hepatocellular diseas: 
the ester fraction is markedly reduced or entirel) 
absent. Hanger® feels that in individuals exposed to 
industrial hepatotoxic agents serial observation of th« 
cholesterol esters offers the most reliable index to the 
early development of hepatocellular disease. The tota! 
cholesterol values remain unchanged. In obstructi\ 
jaundice of either the hepatocanalicular or posthepat: 
type, the total serum cholesterol values are elevate: 
This is not due to the damming of the cholesterol b 
obstruction but to the absence of bile salts which a1 
necessary for the excretion of cholesterol via the inte 
tinal mucosa, thereby disturbing the normal equilibriu 
between synthesis and excretion of this substance. 

Morphology of the Erythrocytes——In the jau 
diced patient, a macrocytic, hyperchromic anemia 
characteristic of extensive parenchymal cell dama- 
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which results in the failure to store the erythrocyte 
maturing factor. Spherocytosis is characteristic of 
familial hemolytic anemia. All other hemolytic anemias 
are normocytic and normochromic with the exception 
of Mediterranean anemia which is microcytic and 
hypochromic and in which target cells are present. 
Marked poikilocytosis and anisocytosis are-of course 
present in sickle cell anemia. Occasionally in extensive 
hepatic disease a clumping of the red cells in Hayem’s 
solution will be noted. This is probably due to pre- 
cipitation of the elevated globulins by the mercuric 
chloride in the diluting solution. In addition to ad- 
vanced cirrhosis, this phenomenon is noted in kala- 
azar, nephrosis, multiple myeloma, et cetera. 


Serum Albumin.—Tumen and Bockus® found that 

a reduction in albumin was the most consistent altera- 
tion in the serum proteins in patients with chronic ad- 
vanced liver disease. Lowering of the albumin-globulin 

ratio was not found to be as constant or as significant 
as a reduction in the serum albumin. The rise of serum 
albumin during clinical improvement in patients with 
cirrhosis is a frequent finding. Persistent or decreasing 
serum albumin concentration is a poor prognostic sign. 


Cephalin-Cholesterol Flocculation Test.—The se- 
rum of patients with parenchymal cell damage has the 
ability to flocculate a cephalin-cholesterol emulsion. It is 
believed that gamma globulin is the substance which 
causes this flocculation and under normal circumstances 
the process is inhibited by the presence of serum al- 
bumin. The alteration in albumin, the result of liver 
cell damage, reduces its capacity to prevent this floccu- 
lating action on the part of the gamma globulin. Read- 
ings of 2 plus to 4 plus are considered abnormal. This 
test is by no means specific for hepatic disease since it 
is positive in a variety of other clinical disorders. It is 
a very delicate test and unless carefully controlled is 
subject to great error. 

Thymol Turbidity and Flocculation.—As with the 
cephalin-cholesterol flocculation test, the thymol tur- 
bidity test does not test any known function of the 
liver and should be regarded as an indicator of dis- 
turbed liver metabolism rather than a function test. 
Sera from patients with active parenchymal cell dam- 
age, when added to a saturated solution of thymol 
buffered with barbital and sodium barbital at a pH of 
7.8, produce turbidity. However, the mechanism is 
somewhat different than that of the cephalin floccu- 
lation since it is dependent upon certain lipids and 
some abnormal! lipoprotein associated with the beta 
globulin fraction of the serum.* Various methods for 
quantitative evaluation of the degree of thymol tur- 
bidity have been suggested but the original method 
proposed by Maclagan’® utilizing the standards de- 
vised by Kingsbury and his associates™ provides a 
clinically accurate method. When Maclagan originally 
described the test, he noted that if certain solutions 
giving positive results were allowed to stand overnight, 
flocculation occurred. He attached _no particular sig- 
nificance to this, but Neefe’ noted that the thymol 
flocculation remained positive for some time after the 
thymol turbidity returned to normal values. In addition 
to supplementing the thymol turbidity test, the presence 
or absence of 2 plus to 4 plus flocculation at the end of 
18 hours may aid in ev valuating the significance of bor- 
derline or weakly positive thymol turbidity readings. 
Positive findings are particularly prominent in infec- 
‘ious hepatitis and cirrhosis. 
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In acute hepatitis, the cephalin-cholesterol floccu- 
lation test usually becomes positive earlier than the 
thymol turbidity but the latter remains positive longer 
during convalescence. The cephalin flocculation may 
give a false positive result in aged serum, whereas the 
thymol turbidity is negative. In neoplasms of the liver, 
the cephalin flocculation is usually negative and the 
thymol turbidity may be positive. The cephalin floccu- 
lation is not infrequently negative with lipemic serum 
and in this instance, the thymol turbidity will be posi- 
tive.© From the foregoing, it is obvious that neither 
the thymol turbidity nor the cephalin flocculation sup- 
plant each other but rather supplement each other and 
should be performed in combination. 


Colloidal Red Test.—This test** is performed in the 
same manner as the colloidal gold test except that, 
instead of colloidal gold, a colloidal suspension of scar- 
let red is used. It is sensitive, depending probably on 
some alteration in the gamma globulin, and closely 
parallels the cephalin flocculation and thymol turbidity 
tests. 


Zinc Sulfate Precipitation —Kunkel," cited by 
Bruger and Oppenheim, reported that when serum with 
abnormally high gamma globulin was diluted with a 
solution containing a small amount of zinc sulfate, a 
turbid precipitation occurred, the optical density of 
which was proportional to the degree of hyperglobi- 
nemia. Normal serum does not flocculate for at least 
12 hours whereas serum with abnormally high concen- 
tration of gamma globulin usually flocculates within 
4 hours. While it is far from a specific test, it is found 
useful in determining the alterations in gamma globu- 
lins during the course of infectious hepatitis and of 
particular value in detecting chronic liver disease fol- 
lowing infectious hepatitis. 

Prothrombin Determination and Response to Vi- 
tamin K.—The formation of prothrombin by the liver 


is dependent upon the ingested vitamin K. Bile salts 
are necessary for the absorption of vitamin K from 
the small bowel. In the writer’s hands, the Link- 


Shapiro modification of the Quick method of prothrom- 
bin determination has been the most satisfactory. Uti- 
lizing this method, normal values vary between 14 and 
16 seconds for undiluted plasma. In the presence of 
extensive hepatocellular disease, if the prothrombin 
time is elevated, it is caused by the inability of the liver 
to form prothrombin, and parenterally administered 
vitamin K will produce no change in these values. How- 
ever, elevated prothrombin time, in the presence of 
hepatocanalicular or posthepatic jaundice, results from 
the absence of bile salts in the small bowel preventing 
vitamin K absorption; in the vast majority of cases 
the prothrombin time will revert to normal following 
parenteral administration of the vitamin. 

Hippuric Acid Synthesis—Hippuric acid is syn- 
thesized in the liver by the union of the benzoate radi- 
cal with glycine. When 6 gm. of sodium benzoate are 
given orally, the normal liver can produce 2.5 to 3 gm. 
of hippuric acid within 4+ hours. The excretion of less 
than 2.5 gm. of hippuric acid in the urine in 4 hours 
signifies hepatic damage providing renal function is 
not impaired. The intravenous administration of hip- 
puric acid merely renders the test more sensitive. Hip- 
puric acid synthesis is reduced in acute and chronic 
parenchymal disease and in metastatic carcinoma. It is 
normal in obstructive jaundice providing cirrhosis is 
not present from long-standing obstruction. 


Chodangiolitic Obstruction Pare 
Serum Cholesterol (4) (3) Albumin 
Alkaline Phosphatase Bromsulfalein 


Galactose Tolerance Test 


Common Duct Obstruction tive 1 Damage 
Urine Jrobilinogen (5) (2) Hanger 
Duodenal Drainage Thymol 


(1) 
dice 


Icterus Index 
Serum Silicubin 
A. Hemolytic Icterus - 1 
B. Infectious Hepatitis - 1, 2 
s with Jaundice - 1, 2, 3 
t & without Jauniice - 2, 3 
E. Cholangiolitis - 1, 2, 4 
F. Common Duct Obstruction - 1, 4, 5 
G. Common Duct Obstruction with Cirrhosis - 1, 2, ? 5 


Fig. 1. Schema for coordination of liver function tests, 
after Bruger.” 


Serum <llkaline Phosphatase —Whether or not 
alkaline phosphatase originates in the liver has not 
been clearly established ; however, it is contained in the 
bile. In hepatocanalicular or posthepatic obstructive 
jaundice, serum alkaline phosphatase is elevated. It 
may also be eievated in hyperparathyroidism, Paget’s 
disease of bone, and metastatic carcinoma of bone. 
However, values above 13 units in an adult with jaun- 
dice are indicative of an obstructive lesion. 

Sedimentation Rate.—As correlated with liver 
biopsies, sedimentation rates above 15 mm. per hour in 
the presence of liver disease, were concluded by Popper 
and others’® to be indicative of inflammatory change 
in the portal triads, provided other inflammatory foci 
were eliminated. 


Serum Nonprotein Nitrogen.—Values above 40 
mg. per cent may be associated with liver damage and 
are due to increased reabsorption of nitrogenous sub- 
stances in the renal tubules. Primary renal disease must 
be excluded. Such pathological reabsorption occurs 
more often in hepatocellular disease than in any other 
type.’® 

SUMMARY 

Greene’s schema for the co-ordination of liver 
function tests as modified by Bruger’® (Fig. 1) affords 
an excellent system to aid in their intelligent and logical 
application. 


Liver and biliary disease may be analyzed by the 
presence or absence of five factors; namely, jaundice, 
active parenchymal damage, chronic parenchymal dam- 
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age, hepatocanalicular obstruction, and 


obstruction. 

The presence or absence of jaundice is confirmed 
by serum bilirubin estimation and the icterus index. In 
active parenchymal damage, the cephalin-cholestero! 
flocculation and thymol turbidity tests will be positive. 
The presence of chronic parenchymal damage will be 
denoted by bromsulfalein retention in the absence of 
jaundice, and in the presence of jaundice by an ab 
normal galactose tolerance test. In hepatocanalicula: 
jaundice, total serum cholesterol and serum alkaline 
phosphatase values will be elevated. In posthepatic 
jaundice, there will be an absence of urobilinogen in 
the urine and bile in the biliary drainage. 

In considering the applicability of these tests t 
various hepatic disorders it is seen at once that i 
hemolytic disease, there will be an elevated serum bili 
rubin (indirect reacting) and icterus index, but th: 
other four factors will be undisturbed. The cephali: 
flocculation and thymol turbidity will be negative. [1 
cirrhosis of the liver with jaundice, factors 1 and 2 
will be abnormal and the galactose tolerance test wil! 
be positive. In cirrhosis without jaundice, factors | 
and 2 will be positive with retention of bromsulfalein 
With or without jaundice, values for serum albumin 
will be decreased. In hepatocanalicular jaundice, th 
serum bilirubin and icterus index is elevated, ther: 
may or may not be evidence of active hepatocellula: 
damage, but the total serum cholesterol and alkalin: 
phosphatase will be increased above normal values. In 
common duct obstruction, factors 1 and 4 will be posi- 
tive with absence of urine urobilinogen and bile in 
biliary drainage. In hepatocanalicular or common duct 
obstruction with cirrhosis, all five factors will be dis 
turbed as evidenced by all positive tests. In carcinoma 
of the liver, whether primary or secondary, the pattern 
will obviously be quite irregular. 


posthepatic 


CONCLUSIONS 
1. The mechanism and classification of jaundice 
have been presented. 
2. It has been pointed out that rarely do the dis 
eases, which have jaundice in common, exist as distinct 
entities. 


3. Various liver function tests have been pre 
sented and their relative merits discussed. 


4. A simple plan for coordinating liver function 
tests has been presented. 
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Treatment of Hypertension 


Part I. The Osteopathic Internist’s Viewpoint on Present-Day 
Management of Hypertensive Vascular Disease* 
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Interest in the treatment of hypertensive vascular 
isease is not new to the healing arts professions, nor is 

limited to them. The frequency of occurrence and 
he consciousness of the public of hypertension are 
iwo of the factors which keep the disease foremost in 
ind. But, in spite of widespread interest, we are 
still at sea as to the cause of many cases of hyperten- 
sive vascular disease and, therefore, we lag in treat- 
ment as well. As a result many forms of therapy 
have been and are being used, but no one of them has 
proved unquestionably superior to any other. Only a 
few have been shown to be effective and even these are 
not consistent in their effects. 

There are certain factors, such as kidney and 
endocrine malfunction, that will produce an increase 
in the blood pressure. When these factors are elimi- 
nated early in the course of the disease the pressure 
will usually return to normal. However, by far the 
largest number of cases of hypertensive vascular 
disease are a result of unknown cause or causes. It is 
primarily this group that is difficult to treat adequately 
and most of the presently used forms of therapy are 
directed toward the correction of this type of hyper- 
tensive disease. The discussion in this paper will deal 
only with therapy as related to hypertensive vascular 
disease of unknown etiology. 

The methods of treatment that have been used 
are too numerous to mention; however, they may be 
classed under five major headings: (1) Osteopathic 
manipulation, (2) drugs, (3) diet, (4) roentgen ir- 
radiation, and (5) surgical intervention. Clinical re- 
ports have been published regarding the various types 
of treatment but a true evaluation of any one or all is 
difficult. 

Blood pressure is influenced by various factors, 
among which the psychogenic is one of the most im- 
portant. The level of pressure may show wide varia- 
tions and the psychogenic factor plays a large part in 
producing the changes. This point can be emphasized 
by a personal experience. A male patient had been 
under treatment with a significant lowering of pressure 
and relief of symptoms. However, upon learning 
that the patient became apprehensive before each visit 
about the pressure status that would be found that 
day, a system was evolved to minimize the effects of his 
apprehension. Immediately upon the patient’s entrance 
into the office the blood pressure was checked. After 
spending the next 3 or 4 minutes talking about what- 
ever came to mind, I checked the pressure again and 
found that there was always a drop Of at least 10 mm. 
and on one occasion there was a drop of 20 mm. 
From this example it can be seen that even if a 
number of readings were used the average would 
still not be a true basal level. 

[f the pressure of an individual who is clinically 
responding to treatment can vary to such an extent 
as that of my patient, then certainly the pressure of 
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one who is being evaluated for treatment can do the 
same. In fact the pressure of these patients may vary 
more because they are under the added emotional and 
mental strain of starting a new course of therapy 
whose outcome they may question. It does not matter 
whether or not the patient is hospitalized since the 
same factors are present in every case, although they 
may vary as to degree. One cannot stop the patient's 
mental and emotional processes nor prevent their in- 
fluence on the circulatory picture. Therefore, it cannot 
be assumed that the basal levels found in the statistical 
surveys are a true indication of the degree of hyper- 
tension. The blood pressure levels observed following 
therapy are subject to the same criticism. Some indi- 
viduals will respond favorably regardless of the type 
of therapy because they are psychologically receptive 
to being helped or possibly their faith in the physician 
is enough to relieve their emotional fears. 

One other factor to be taken into consideration 
in evaluating forms of therapy is the criterion of 
improvement. Little attempt has been made to stand- 
ardize results, making comparison extremely difficult, 
but regardless of the possibility of error, any attempt 
at evaluation of present-day forms of therapy must 
use available statistics as a guide. 

OSTEOPATHIC MANIPULATION 

Every general practitioner knows the value of 
osteopathic manipulative therapy for hypertensive vas- 
cular disease. Eggleston’s' findings chart the effects 
of such therapy on the systolic, diastolic, and pulse 
pressures in lesioned and nonlesioned patients. Det- 
wiler® confirmed Eggleston’s findings in a report cover- 
ing a significant number of patients. Long and Deming* 
found that mobilization of the upper dorsal area would 
lower blood pressure. The mechanism by which the 
blood pressure is lowered is still not definitely known ; 
however, the action is probably by way of the auto- 
nomic nervous system. There is no question of the 
fact that some of the response may be psychological. 

Regardless of the mode of action, it has been my 
experience that most hypertensive individuals will 
respond, at least to some extent, to osteopathic manipu- 
lation. The response in many patients is immediate. 
How long this effect lasts is not known but with con- 
tinued treatment the decrease in blood pressure tends 
to become constant in a large number of cases. I feel 
that the percentage of response to manipulative therapy 
is as good as that to any other form of present-day 
management. 

Osteopathic manipulation obviously has much in 
its favor when we stop to realize that our results are 
obtained without toxic side effects. Drug therapy as 
it stands today has definite value but unfortunately 
those agents which influence the hypertension are apt 
to be severely toxic. While it is possible for an indi- 
vidual to be hyper-reactive to manipulation, he is never 
in severe danger. The response of the individual and 
the lack of toxic effects indicates that osteopathic 


manipulative therapy is definitely one of the better 
forms of treatment of hypertensive vascular disease 
today. 

DRUG THERAPY 


Recently there have been reevaluations of many 
of the older drugs and the introduction of many new 
ones for the treatment of hypertensive disease. Because 
the list of drugs being used is fairly long, this paper 
will attempt to touch on only the more recent and the 
most effective. 


Potassium thiocyanate, while not a new drug, is 
used frequently today. The chief objection to its use 
in the past was the danger of toxic reaction but with 
present methods of control it has been used with vary- 
ing degrees of success and it can, with discretion, be 
administered by the general practitioner. By its use 
both the systolic and the diastolic pressures may be 
appreciably lowered with relief of symptoms. How- 
ever, symptomatic relief has also been reported without 
any lowering of the blood pressure. 


The exact mode of thiocyanate action has been 
controversial but it has been found recently that the 
hypotensive effect is a result of renal tubular regula- 
tion of electrolyte excretion and that its action is 
enhanced by the simultaneous use of the mercurial 
diuretics. The toxicity of the drug necessitates rigid 
control of the blood level to prevent the appearance of 
toxic symptoms. Administration of potassium thio- 
cyanate in the presence of increased capillary fragility 
is apt to be dangerous and various types of vascular 
accidents have been reported following its use in 
patients with that condition.® Regardless of the pos- 
sible complications, the use of potassium thiocyanate 
is warranted in the treatment of some cases of hyper- 
tension and with careful control of dosage, adverse 
reactions may be avoided. 

Veratrum viride is another older drug that has 
recently found favor in the treatment of hypertension. 
Again we are dealing with a toxic drug which makes 
administration difficult. However, it has been found 
that the hypotensive action may be obtained before 
toxic levels are reached. Various actions of the drug are 
known but how ihe hypotensive action is produced has 
not been ascertained. Published results of the use of 
this drug are variable.© Approximately 10 to 20 per 
cent of patients fail to respond at all,” and in those who 
do respond the reaction is extremely variable. Usually 
the response is more effective when the drug is used 
only for short periods. At present there is no labora- 
tory method of maintaining accurate dosage ; therefore, 
each individual must be closely observed for the ap- 
pearance of toxic symptoms. Although an extremely 
toxic drug, veratrum viride, like potassium thiocyanate, 
may be used with satisfactory results. 

Rutin, a nontoxic substance, several years ago 
received favorable notice for its hypotensive qualities. 
It is now known that although there is a hypotensive 
action its main advantage lies in its ability to combat 
the increased capillary fragility which so frequently 
accompanies hypertensive vascular disease. Griffith 
and Lindauer* have show that increased capillary 
fragility can be returned to normal in a large per- 
centage of cases with the administration of rutin. 
Since increased capillary fragility makes an individual 
more prone to vascular accidents, rutin is being used 
routinely in many cases of hypertension. At the present 
time this appears to be good therapy. Rutin should 
definitely be used during therapy with potassium 
thiocyanate. 
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Various other drugs, particularly sympathicolytic 
agents, are being used in present-day therapy. Tetra- 
ethylammonium salts are probably the best known 
example. Lowering of blood pressure has been dem- 
onstrated with the use of these salts but the action is 
temporary. The use of these agents is not without 
danger of toxic reaction; therefore, their use at the 
present should be limited to the more serious emer- 
gencies. Other sympatholytic agents are still in the 
experimental stages and will not be discussed. 
DIET 


An increase in interest in the effect of diet on 
hypertension has been evident in the past few years. 
Kempner’s rice diet and the sodium free diet are 
discussed in Part II beginning on the next page. 

ROENTGEN THERAPY 

X-ray therapy has been used in the treatment o1 
certain cases of hypertension, with impressive results 
The exact mechanism for the action of roentgen 
therapy is not known but it is possible that the response 
is obtained in much the same manner as with sym- 
pathectomy. However, x-ray therapy has the added 
advantages of repeated courses of therapy and the 
patient does not have to be subjected to the fear of 
surgery. 

Paul T. Lloyd’® has treated a series of cases by 
this method. Satisfactory results were obtained in 
approximately 85 per cent of cases. Hypertension 
accompanied by arteriosclerosis or renal deficiency will 
not respond to irradiation. The best results have been 
obtained in individuals who were in the menopause. 


SURGICAL THERAPY 

Sympathectomy in the past was reserved for 
hypertensive vascular disease that was far advanced. 
The tendency now is to use surgery much earlier in 
the course of the disease, before the process becomes 
irreversible. Many authorities feel that the poor 
results obtained previously might have been better if 
the treatment had been instituted earlier. Evelyn, 
Alexander and Cooper™ recently reported on a fol- 
low-up of 219 cases. Five years after operation there 
was a reduction in the blood pressure to normal in 
8 per cent and a significant reduction, but not to 
normal, in 13 per cent. Of the remainder 52 per cent 
showed no significant reduction and 27 per cent were 
dead. Although there is no significant response of 
blood pressure in the largest number of surgically 
treated cases, there is definite symptomatic relief. As a 
result most of the patients are rehabilitated for a 
time. The period of effectiveness at present is rela- 
tively short. Perhaps with the evolvement of new 
technics and with earlier intervention, the response of 
hypertensives will be more favorable. 


SUMMARY 
Review of present-day management of hyperten 
sive vascular disease reveals that as yet the funda 
mental answer to the treatment of this condition has 
not been found. Clinical results indicate that we, as 
osteopathic physicians, have one of the more effectiv: 
forms of therapy at our command. Manipulativ: 
therapy should be instituted in all cases of hyperten 
sion and other forms of therapy instituted as indicate’ 
Until more results are available, surgical interventio! 
should be reserved for those individuals who did 1m 
respond to the more conservative types of therap 
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Part II. Evaluation of the Use of Salt Free Diet and Rice Diet 


in Arterial Hypertension* 


RICHARD P. DeNISE, D.O. 
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Des Moines, Iowa 


The treatment of hypertensive vascular disease by 
lowering the sodium chloride intake was recommended 
as early as 1904 by Ambard and Beaujard.*’ However, 
this form of therapy did not come into general use. 
Kempner’s? use of the rice diet which is low in salt 
content as well as protein and fat has caused a re- 
newed interest in the treatment of hypertension by 
the use of dietary restrictions. Excellent results with 
the use of a salt free diet alone have been reported. 
The results obtained with either the rice diet or the salt 
free diet have been extremely variable and because of 
this, evaluation of clinical results is difficult. 

The factor that probably is most responsible for 
making the evaluation of the results of dietary manage- 
ment of hypertension so difficult is the lack of uni- 
formity in the recording of blood pressure. Pressure 
readings vary with the individual who is eliciting the 
blood pressure and of course the pressure varies with 
the patient’s position, time of day, activity, et cetera. 
These factors have not been standardized by some 
research groups and therefore the results obtained 
may be questioned. Also different researchers have 
used various methods of arriving at a basic blood 
pressure level. Because of this fact, it is almost im- 
possible to compare results and arrive at definite con- 
clusions as to the value of either the rice diet or the 
salt free diet. 

Another factor entering into the evaluation is 
the standard of improvement. Some workers use a 
drop to 150 systolic and 100 diastolic or below as a sign 
of definite improvement. Others use significant drops 
in systolic and diastolic pressures as their criteria. 
Symptomatic improvement of the patient regardless 
of the fall of the blood pressure also is considered. 
Until the criteria necessary for improvement are stand- 
ardized, a true evaluation of results will be impossible. 

RICE DIET 
_ Kempner? reported successful results with the 
rice diet in the treatment of hypertensive heart disease 
in 1944. The diet as used contains 2000 calories with 
no more than 5 grams of fat and 20 grams of protein. 
The patient is given an average of 250 to 350 grams, 
dry weight, of rice daily. The rice is prepared by 
boiling and without the addition of salt. Practically 
all fruits and fruit juices are allowed, but nuts, dates, 
and avocados are excluded. The total fluid intake for 
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24 hours is limited to 700 to 1000 cc. Patients remain 
on this diet for an average of 3 months, unless they 
show a satisfactory drop in pressure before that time. 
At the end of the 3 months the diet is gradually modi- 
fied to include other foods. 

In 1948 Kempner* published another report on 
the results obtained in treating hypertensive vascular 
disease by means of the rice diet. This report states 
that of the 500 patients included in the report, 322 or 
64.4 per cent showed improvement. Improvement in 
these cases was based on the following factors: drop 
of at least 20 mm. in the mean arterial tension, reduc- 
tion in the heart size, disappearance of retinal path- 
ology, and changes in T1 lead of the electrocardiogram. 

Kempner also pointed out that while the blood 
urea nitrogen and nonprotein nitrogen values are 
higher than normal when fasting they are lower than 
normal when the rice diet is utilized. The hemoglobin 
and plasma protein levels are maintained on the rice 
diet. The sodium content of the urine decreased 99 
per cent while the sodium content of the blood de- 
creased 4.3 per cent. The chloride concentration of 
the urine decreased 96 per cent while the chloride 
concentration of the blood decreased 5.6 per cent. 
The potassium content of the urine increased 78 per 
cent and the potassium content of the blood increased 
0.8 per cent. 

Loofbourow, Galbraith, and Palmer used the diet 
in a series of 56 patients.* Of the 56 only 16 stayed 
strictly on the diet and 20 followed it moderately 
well. Using the Kempner method of mean blood pres- 
sure (systolic plus diastolic divided by 2), 45 per 
cent of the patients showed improvement. Using a 
drop in blood pressure to 150/100, 25 per cent of 
those who adhered strictly demonstrated improvement 
and 20 per cent of those who adhered moderately 
showed a favorable response. : 

In 1948, Contratto and Rogers® reported a series 
of cases, using the .rice diet as a form of therapy. 
They began with 55 patients but of this number 18 
were excluded because they did not remain on the 
diet. Of those that maintained their diet, 43 per cent 
showed a drop in pressure to 150/100 or below. Eight 
other patients had a systolic drop of 50 or more and 
a diastolic of 20 or more. The urinary chlorides in 
this series of cases averaged 8.6 gm. before beginning 
the diet and dropped to 1 gm. in the first 2 weeks 
and to less than 0.5 gm. in 6 weeks. None of the 


patients in this group developed a sodium or chloride 
blood level deficiency. 

In my own experience, | have had only one 
patient who has followed the rice diet faithfully. 
The drop in blood pressure, however, has been only 
50 mm. systolic and 15 mm. diastolic. The diet of 
this patient has been modified, of late, without any 
noticeable change in the blood pressure reading. 


The mechanism by which the blood pressure is 
lowered by this diet has not been definitely established. 
Grollman and his associates® believe that the drop in 
pressure is a result of the low sodium chloride con- 
tent of the diet. They also point out that patients 
on the rice diet must be closely observed for signs 
of sodium chloride deficiency. Mosenthal’ points out 
that any procedure which causes a lowering of the 
nitrogen content of the body will result in the lowering 
of the blood pressure. That the Kempner diet is low 
in nitrogen content, 2.63 gm. per day, was revealed 
in studies done by Schwartz and Merlis.* They found 
that after 8 days of the rice diet all patients had a 
negative nitrogen balance. There was an average 
deficit of 3.23 gm. of nitrogen per day. If this be 
the mechanism of the lowering of the blood pressure, 
it is a more or less dangerous one. 


The value of using the rice diet in the treatment 
of hypertensive heart disease, in my opinion, is ques- 
tionable. The first point of contention is whether the 
cure is not worse than the disease. It has been my 
experience that the majority of individuals would 
rather have the high blood pressure than undergo the 
strenuous dietary therapy. Another objection of many 
of the patients is to the frequent check ups and 
laboratory examinations that are necessary. This fac- 
tor alone may have a.definitely poor psychological 
effect upon the patient. While the low sodium content 
and the negative nitrogen balance may be responsible, 
alone or together, for the lowering of the blood pres- 
sure, it is definitely dangerous and contrary to all 
the teachings of normal physiology to maintain these 
states for a long period. 


It has been observed that drastic food restriction 
will usually result in the lowering of the blood pres- 
sure in both normal and hypertensive individuals. At 
the same time, the cardiovascular dynamics are so dis- 
turbed that any sudden change of the diet may result 
in congestive heart failure.° This fact should be kept 
in mind when using the rice diet because there are 
many individuals who will stay on the diet for a 
number of weeks and then suddenly return to their 
normal diet. 

SODIUM CHLORIDE FREE DIET 


While the salt free diet is probably one of the 
more frequently used forms of therapy in hypertensive 
vascular disease, it is of doubtful value. As yet there 
have been no thoroughly substantiated results reported 
on a long series of cases. 


Hypertensive heart disease is accompanied by 
some disturbance in salt and water metabolism. With 
this fact in mind, it would seem logical that a low 
salt diet might be of benefit in the treatment of 
hypertensive disease. Grollman and Harrison’? found 
that a rice diet reduced blood pressure, experimentally 
in rats, and also observed that this effect could be 
countered by the addition of sodium chloride to the 
diet. Perera and Blood" found that a restriction of 
sodium chloride may lower blood pressure. They also 
observed that large amounts of salt could exert a 
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pressor effect upon individuals who had hypertensiy« 
heart disease. Another of their findings was that 
sodium chloride aids in the activation of desoxycorti- 
costerone acetate. This last may be the mode of action 
in the lowering of the blood pressure; it certain! 

may be one of the answers as to why some of t! 

patients respond and others do not. 

Sodium restriction for hypertension was used |, 
Dock" with about a 50 per cent response. Schroeder 
reported a drop of 20 mm. or more in only 17 pe: 
cent of the cases treated. Bryant and Blecha™ us« | 
a low salt diet on a series of 100 cases and report: | 
improvement in 58 per cent. 

While a sodium free diet may be beneficial in t)« 
treatment of hypertensive disease, this form of thera) 
is not without its dangers. The development of urem , 
as a result of sodium depletion, particularly in the 
older age groups and in those individuals having con 
comitant renal disease, is not infrequent.** Symptons 
due to the lack of salt may occur as well as shoc\ 
in individuals with severe renal damage. A_ negatiy« 
nitrogen balance might occur because of the loss «{ 
desire for food. 

Again, in the salt free diet as in the rice diet, it 
is extremely difficult to get the patient to cooperate 
fully. Most individuals use a considerable amount of 
salt to season their food and complain bitterly of thx 
taste of food cooked without salt. Another problem 
is the preparation of salt free diets, particularly for 
one member of the family. It has been my experience 
that at least one of these factors is always mentioned 
in complaints concerning the diet. Many patients will 
cease their complaints after staying on the diet for 
several weeks. 

As I stated at the beginning of this discussion 
of the salt free diet, its value in the treatment of 
hypertension is questionable. This is particularly true 
since the results of moderate restriction are comparable 
with those of rigid restriction.** There is not sufficient 
evidence as yet as to the effect of rigid salt restriction 
upon hypertensive heart disease.*7 I have used mod- 
erately restrictive diets in the treatment of hypertensive 
patients. However, these diets have always been used 
in conjunction with other forms of therapy, particu- 
larly regular osteopathic manipulation. I am, there- 
fore, in no position to say whether the improvements 
noted were due to the elimination of salt, to one of 
the other forms of therapy, or to a combination of 
two or more. Schroeder™* found that many subjects 
responded favorably to low salt diets, but he felt that 
a psychogenic factor played a major role in some in- 
stances. 

SUMMARY 


The efficacy of the rice diet or the salt free diet . 
in the treatment of hypertensive heart disease has 
been questionable from the time they were first 
introduced. 

The dangers of the rice diet are negative nitrogen 
balance, sodium deficiency, and possible congestive 
heart failure. The low sodium chloride diet may result 
in sodium deficiency, shock, or possibly uremia. 

Both diets are difficult for the patient to follow 
and are apt to depress the patient psychologically. ‘)f 
the two forms of diet the sodium free is probably ‘! 
most palatable and the easier to follow. 

The use of either the rice diet or the sodivm 
free diet in mild states of hypertensive disease 's 
apparently of little benefit. Certainly a large major \y 
(Continued on page 291) 
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THE MIDYEAR MEETING OF THE 
BOARD OF TRUSTEES 

Meeting at the time of another national emergency, 
the Board of Trustees of the Association, in session in 
Chicago December 13, 14, 15, and 16, gave its atten- 
tion to the effect of the emergency on the manpower 
of the Nation, most particularly in relation to the 
utilization of osteopathic physicians and surgeons, the 
enrollment in the osteopathic colleges, and preosteo- 
pathic training of students. The Bureau of Professional 
Education and Colleges which met December 11 and 12 
and the American Association of Osteopathic Colleges 
which met December 13 and 14 were also deeply con- 
cerned with the effects of the present national situation 
on osteopathic education. In other directions the reports 
from each of the colleges to the Board were very en- 
couraging. The student body is at its maximum for the 
present capacity of the colleges which have been re- 
markably successful in meeting the demands resulting 
therefrom. The most serious problem is that of 
financing ; the cost of educating osteopathic physicians 
and surgeons continues to increase. 


The Bureau of Public Education on Health held 
meetings on December 12. It made several recom- 
mendations to the Association respecting laws pertain- 
ing to the public health. 


The Board made the necessary small modifications 
of the Association’s budget. The largest membership 
in the history of the Association was reported as well 
as the largest number in the profession. The report 
of the Bureau of Professional Education and Colleges 
added eight new residencies for a total of 148, one 
hospital to the list of Hospitals Approved for Resident 
Training for a total of thirty-four, five hospitals 
to the list of Hospitals Approved for Intern Training 
for a total of sixty-eight, and ten hospitals to the list of 
Registered Hospitals for a total of 134. 
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Dr. Robert E. Cole of Geneva, New York, re- 
signed as program chairman for the 1952 convention 
because of additional duties undertaken on behalf of 
his divisional society of which he is secretary. Dr. 
William B. Strong, Brooklyn, was appointed by Presi- 
dent-Elect Peckham to fill the vacancy. 

The Board directed that a contract be drawn up 
for the completion of the interior of the third floor of 
the Andrew Taylor Still Memorial Building, needed 
for expansion of the services of the Association. The 
completed third floor will include a small auditorium, 
storage space, and additional offices. The necessary 
work includes flooring, ceiling, plastering, lighting, 
installation of partitions, and extension of heating 
and ventilation facilities. 

The annual registration fee for certified osteo- 
pathic specialists was increased from five dollars to ten 
dollars, payable to the American Osteopathic Asso- 
ciation. Five dollars of each fee will go to the various 
certifying boards to help cover secretarial costs and 
other expenses. In cases where an osteopathic physi- 
cian is certified by two boards, each will receive two 
and a half dollars. 

As the conference concluded and the President of 
the United States gave his emergency message to the 
nation, the Board directed that the following telegram 
be sent: 


December 16, 1950 
Honorable Harry S. Truman 
White House 
Washington, D. C. 
Dear Mr. President: 

The Board of Trustees of the American Osteo- 
pathic Association, in midyear session in Chicago, 
Illinois, on December 16, 1950, directed me as President 
to communicate to you complete assurance that the 
resources of the profession and its institutions, includ- 
ing physicians, surgeons, colleges and hospitals are 
available to you for service in this present emergency. 

Vincent P. Carroii, D.O. 


President, American Osteopathic 
Association 


THE AUDRAIN COUNTY HOSPITAL CASE 

A decision in the case involving a petition for a 
declaratory judgment filed by the board of trustees 
of the Audrain County Hospital, Mexico, Missouri, 
was rendered by Circuit Judge Sam C. Blair on No- 
vember 29, 1950. The findings of fact and conclusions 
of law are set out in the columns of the Bureau of 
Public Education on Health which appear on pages 
292 and 293 of this issue of THE JouRNAL. 

These findings of fact and conclusions of law are 
important and of serious interest. The Court has held, 
in effect, in answer to the petition of the board of 
trustees of the Audrain County Hospital that the board 
has no right to exclude osteopathic physicians and sur- 
geons from rendering services in the Hospital simply 
on the grounds that such doctors are adherents of a 
particular school of medicine. 


The decision clearly indicates that, under the laws 
of Missouri, osteopathy is a school of medicine and 
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that at all times since 1897 the practice of osteopathy 
has included operative surgery with instruments and 
the use of drugs and that such have always been 
taught at the American School of Osteopathy and its 
successors at Kirksville, Missouri. 

The board of trustees of the Audrain County 
Hospital asked for clarification of the law pertaining 
to county hospitals so that it might carry out its duties 
in conformity with the law. The findings of fact and 
conclusions of law relating to the character of osteo- 
pathic practice were rendered as a result of issues 
raised by doctors of medicine in Audrain County and 
the Missouri State Medical Association who had been 
named as defendants in the petition. 

The findings of the Court leave little to the imagi- 
nation. Whether or not the case will be appealed to 
a higher court is not known at this time. The decision 
of the Circuit Court is obviously justified by the clear 
and unmistakable evidence presented at the trial. 

R. C. McCaucuan, D.O. 


Executive Secretary 


MIDCENTURY WHITE HOUSE CONFERENCE ON 
CHILDREN AND YOUTH 

The Midcentury White House Conference on 
Children and Youth, held in Washington December 
3-7 and attended by some 6,000 specialists in the field 
of childhood and youth, brought together widely vary- 
ing groups who have responsibilities for the care and 
training of the preadult segments of the population. 
Probably no other civilization has ever approached 
the successful organized efforts of these people to 
improve the conditions of childhood and youth and 
certainly none has been so fortunate in ability to 
provide the necessary facilities for the complete de- 
velopment of the capabilities of youth—and still there 
is a long way to go. Recognizing this, the President 
of the United States invited leaders among those who 
devote their lives to the problems of young people to 
Washington last month for the fifth White House 
Conference. The first such Conference was held in 
1909. Others were held in 1919, 1930, and 1940. 

Out of the studies of this last Conference, at which 
the osteopathic profession was well represented, grew 
a considerable number of conclusions and objectives 
which ended with a “Pledge to Children.” The Pledge, 
with all its significance, follows. It is commended to 
the attention of every practicing physician. 

PLEDGE TO CHILDREN 

As its closing action, the Conference unanimously adopted 
the following pledge. 

TO YOU, our children, who hold within you our most 
cherished hopes, we the members of the Midcentury White 
House Conference on Children and Youth, relying on your 
full response, make this pledge: 

From your earliest infancy we give you our love, 
so that you may grow with trust in yourself and in 
others. 

We will recognize your worth as a person and we 
will help you to strengthen your sense of belonging. 

We will respect your right to be yourself and at the 
same time help you to understand the rights of others, 
so that you may experience cooperative living. 

We will help you to develop initiative and imagina- 
tion, so that you may have the opportunity freely to 
create. 
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We will encourage your curiosity and your pride in 
workmanship, so that you may have the satisfaction that 
comes from achievement. 


We will provide the conditions for wholesome play 
that will add to your learning, to your social experience, 
and to your happiness. 

We will illustrate by precept and example the value 
of integrity and the importance of moral courage. 

We will encourage you always to seek the truth. 


We will provide you with all opportunities possible 
to develop your own faith in God. 


We will open the way for you to enjoy the arts and 
to use them for deepening your understanding of life. 


We will work to rid ourselves of prejudice and dis- 
crimination, so that together we may achieve a truly 
democratic society. 


We will work to lift the standard of living and to 
improve our economic practices, so that you may have 
the material basis for a full life. 

We will provide you with rewarding educational 
opportunities, so that you may develop your talents and 
contribute to a better world. 


We will protect you against exploitation and undue 
hazards and help you grow in health and _ strength. 


We will work to conserve and improve family life 
and, as needed, to provide foster care according to your 
inherent rights. 

We will intensify our search for new knowledge in 
order to guide you more effectively as you develop your 
potentialities. 

As you grow from child to youth to adult, estab- 
lishing a family life of your own and accepting larger 
social responsibilities, we will work with you to improve 
conditions for all children and youth. 


Aware that these promises to you cannot be fully met 
in a world at war, we ask you to join us in a firm dedica 
tion to the building of a world society based on freedom, 
justice and mutual respect. 

SO MAY YOU grow in joy, in faith in God and in man, 
and in those qualities of vision and of the spirit that will 
sustain us all and give us new hope for the future. 


R. C. McCaucuan, D.O. 


THE EDUCATIONAL SUPPLEMENT 


This JouRNAL contains the Educational Sup- 
plement, contributed by the Office of Education of the 
American Osteopathic Association. Through the years 
much material on osteopathic education has been pub- 
lished in THe JourNaL, but an Educational Sup- 
plement was not undertaken until January of 1949. 
The outstanding usefulness of that Supplement and 
of the one published in January of 1950 have provided 
convincing proof that the undertaking should be re 
peated yearly. Mr. Lawrence W. Mills, Director of 
the Office of Education, has compiled material which 
should not only be helpful and informative to thos 
interested in osteopathic education from any angle, 
but also it should be of interest to every member 0! 
the profession. 


The statistical tables show progress in many dir: 
tions which should be a source of pride. The materi 
concerning objectives of osteopathic education, sele 
tion of students, scholarships, accreditation of colleg: 
and intern training should. be studied by every oste 
pathic physician. The complete text of “Educatior 
Standards for Osteopathic Colleges,” which is includ 
adds to the value of the Supplement. 
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